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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington,  D.  C,  August  11+,  1912, 
Sir  :  I  have  the  honor  to  transmit  herewith  for  publication  as  Tech- 
nical Series  No.  27,  Part  I,  of  this  bureau  a  manuscript  dealing  with 
the  insects  of  the  family  Aleyrodidse,  or  white  flies.  This  family  in- 
cludes several  species  of  insects  of  the  greatest  economic  importance, 
and  other  species  are  attracting  attention  by  reason  of  their  increas- 
ing abundance  and  injuries.  The  bureau  is  therefore  frequently 
called  upon  to  determine  these  insects,  not  only  from  this  country 
but  from  many  parts  of  the  world.  This  family  has  been  much 
neglected  by  entomologists  and  there  has  thus  not  been  established  a 
system  of  classification  for  the  various  forms.  It  is  the  aim  of  the 
present  paper  to  furnish  this  needed  system  of  classification,  which, 
it  is  believed,  will  be  found  most  useful  to  those  interested  in  the 
family.  Part  II  will  contain  an  account  of  the  species  of  the  large 
and  important  genus  Aleyrodes  and  will  complete  the  monograph  of 
the  family. 

Respectfully,  L.  O.  Howard, 

Entomologist  and  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CLASSIFICATION  OF  THE  ALEYRODIM-PART  I. 


INTRODUCTION.  $ 

Few  groups  of  insects  have  been  more  neglected  by  entomologists 
and  collectors  than  the  Aleyrodida?.  It  is  believed  that  compara- 
tively few  of  all  the  species  which  undoubtedly  exist  have  as  yet 
found  their  way  into  collections.  The  family  is  widely  distributed 
in  the  temperate  and  tropical  regions  of  the  world,  and  it  will  per- 
haps, when  thoroughly  worked,  prove  to  be  about  as  rich  in  species 
as  the  Coccidae  or  Aphididse. 

Beginning  with  Maskell's  paper,  which  appeared  in  1895,  there  have 
followed  a  number  of  publications  dealing  with  the  Aleyrodidge, 
most  of  them  systematic  in  character,  but  some  dealing  with  the 
biology  and  habits  of  certain  species  of  considerable  economic  im- 
portance. These  papers  have  come  from  widely  separated  parts  of 
the  world,  as  New  Zealand,  the  United  States,  India,  Europe,  Japan, 
etc.,  and  indicate  an  increasing  and  widespread  interest  in  these 
insects. 

Until  1907  only  two  genera  for  the  family  were  recognized,  Aley- 
rodes  and  Aleurodicus.  Since  this  date,  however,  three  additional 
genera  have  been  established,  namely,  Aleurochiton,  Paraleyrodes,  and 
Udamoselis,  the  discovery  of  which  has  thrown  much  light  on  the 
probable  position  of  the  Aleyrodidse  in  relation  to  other  families 
of  insects,  and  on  the  lines  of  descent  of  the  several  subgroups  within 
the  family  itself. 

The  insect  collections  of  the  United  States  National  Museum  and 
of  the  Bureau  of  Entomology  contain  a  large  amount  of  material  of 
this  family  received  from  correspondents  from  many  parts  of  the 
country,  and  have  been  recently  considerably  augmented  by  the 
large  series  of  specimens  attained  by  Mr.  E.  S.  Woglum,  of  the 
Bureau  of  Entomology,  in  connection  with  his  search  for  natural 
enemies  of  the  citrus  white  fly  {Aleyrodes  citri  R.  &  H.)  in  the 
Orient.  The  bureau  also  has,  as  stated  in  an  earlier  publication, 
through  the  kindness  of  the  New  Zealand  Institute,  the  temporary 
custody  of  the  Maskell  collection  of  Aleyrodidse,  including  nearly 
all  of  his  types.  It  has  therefore  seemed  appropriate  to  undertake, 
at  this  time,  a  revision  of  the  group  as  a  whole,  and  to  determine  as 
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2  CLASSIFICATION   OF   THE   ALEYRODIOE. 

accurately  as  possible  a  system  of  classification  based  upon  the  natural 
relationship  of  the  various  forms. 

The  present  paper  deals  with  certain  features  of  the  anatomy  and 
external  structure  of  the  Aleyrodidae:  and  attempts  to  show  the 
position  of  the  family  among  homopterous  insects.  All  species  of 
the  family  at  present  known  are  treated,  save  those  belonging  to 
Aleyrodes,  and  this  genus  will  be  made  the  subject  of  a  later  pub- 
lication. 

It  is  hoped  by  the  writers  that  this  paper  will  facilitate  the  classi- 
cation  of  these  insects  and  further  stimulate  the  interest  already 
evidenced  in  them. 

MORPHOLOGY   OF    THE    ALEYRODIDiE. 

THE  EGG. 

The  eggs  of  insects  belonging  to  this  family  are  elongate-oval  in 
shape  and  are  smooth  on  the  surface  or  variously  sculptured.  This 
egg  marking  is  often  one  of  the  simplest  means  of  distinguishing  be- 
tween two  closely  allied  species.  The  eggs  are  provided  at  or  near 
their  larger  end  with  a  stalk  which,  in  such  species  as  Aleurodicus 
holmesii,  is  extremely  long.  (PI.  XIX,  fig.  6.)  It  serves  as  an  at- 
tachment for  the  egg,  but  it  also  seems  to  direct  the  spermatozoa  at 
the  time  of  fertilization.  At  this  time  the  stalk  is  filled  with  proto- 
plasm and  the  mycropylar  structure  is  plainly  visible  within  the  egg 
just  at  its  entrance.  After  fertilization  this  protoplasm  dries  up 
and  the  stalk  becomes  a  hollow  tube.  Cary,  in  his  work  on  embryol- 
ogy,1 °  arrives  at  a  similar  conclusion,  for  he  says : 

The  spermatozoan  moves  up  through  the  protoplasm  contained  in  the  stalk 
of  the  egg,  while  the  female  pronucleus  moves  down  and  comes  to  lie  at  the 
entrance  of  the  stalk.  Immediately  after  the  act  of  fertilization  the  proto- 
plasmic contents  of  the  stalk  shrivel  and  dry  up. 

If,  however,  the  primary  function  of  this  stalk  is  for  the  direction 
of  the  spermatozoa,  it  is  strange  that  there  should  be  such  great  varia- 
tion in  its  length.  It  is  certainly,  however,  not  comparable  to  the 
protective  stalk  in  eggs  of  such  forms  as  Chrysopa,  for  it  is  not  a 
waxy  secretion  but  an  extension  of  the  chorion.  The  eggs  of  some 
psyllids,  which  are  closely  related  to  the  aleyn  3S  stalks, 

but  their  exact  function  is  unknown  to  us. 

The  arrangement  of  the  eggs  upon  the  leaf  varies  greatly  with 
different  species.  The  females  of  some  insert  tin'  Beta  into  the  tis- 
sues and,  using  the  rostrum  as  center  and  the  body  as  radius,  place 
the  eggs  in  regular  circles.  This  habit  was  first  noticed  by  Reaumur 
in  L736,  whose  interesting  observation  we  here  quote.2 

pour  >•  parvenir,  &  pour  avoir  l'hlstoire  de  aotre  petit  paplllon,  le  25.  Juin  je 

Choisis  unc  feillUe  sur  l.-upiHlo  il   y  on  avoli    un  soul  tivs-tranquille,  &  que  je 
•  The  small  Bgurei  refer  to  the  "  Literature,"  page  97. 
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jugeai  y  vouloir  faire  ses  oeufs;  je  marquai  l'endroit  de  la  feuille  ou  il  etoit. 
Je  trouvai,  le  lendemain  26.  le  papillon  dans  la  meme  place ;  le  27.  il  n'en  avoit 
pas  change,  mais  tout  aupres  de  lui  il  y  avoit  un  petit  espace  il  peu  pres  circu- 
laire,  aise  a  distinguer  du  reste  de  la  feuille;  il  etoit  poudre  d'une  poudre 
blanche,  de  celle  qui  blanchit  toutes  les  parties  de  ce  papillon;  la  elle  eteignoit 
la  vivacite  du  verd.  Cet  espace  avoit  environ  une  ligne  de  diametre.  Sur  sa 
circonference  j'observai  trois  petits  corps  que  je  crus  etre  des  oeufs,  &  qui  en 
gtoient  reefleinent.  Enfin  le  28.  le  papillon  s'etoit  eloigne  d'un  derai  pouce  au 
plus  de  la  place  ou  je  l'avois  toujours  trouve  pendant  les  jours  prec4dens.  II 
me  fut  plus  aise  alors  d'observer  sans  crainte  de  l'inquieter,  les  petits  corps 
qui  etoient  arranges  autour  de  la  circonference  du  petit  espace  qu'il  avoit 
blanchi.  Avec  le  secours  d'une  forte  loupe,  je  reconnus  que  leur  figure  etoit 
asses  semblable  a  celle  des  oeufs  ordinaires,  elle  tenoit  pourtant  plus  de  la 
cylindrique.  Ces  oeufs  sont  oblongs,  ce  sont  de  petits  cylindres  dont  les  deux 
bouts  sont  amenes  en  pointes  arrondies;  leur  plus  grand  diametre  etoit  a  peu 
pres  dirige  vers  le  centre  de  l'espace  circulaire. 

In  American  literature  Dr.  Britton  appears  to  have  given  the  first 
account  in  1902,  though  Davis  mentions  it  in  Insect  Life,  Volume  VII, 
1894.  In  describing  the  habits  of  a  species  on  lettuce,  Dr.  Britton 
says : 3 

The  female  first  thrust  her  beak  into  the  leaf  and  depositing  an  egg  swung 
about  with  her  beak  still  inserted  and  serving  as  a  pivot,  continuing  to  deposit 
eggs  in  a  circle  of  about  one  millimeter  in  diameter.  One  of  these  circles  con- 
tained six,  while  another  had  nine  eggs. 

The  same  habit  was  described  and  figured  by  Dr.  Back4  for 
Aleyrodes  howardi  Quaintance,  and  it  has  been  described  in  connec- 
tion with  the  description  of  species  by  the  senior  author  and  other 
writers.  Some  species,  however,  use  no  definite  arrangement  but 
scatter  the  eggs  irregularly  over  the  leaf  almost  exclusively  upon 
the  underside.  The  number  of  eggs  deposited  seems  to  be  fairly 
large  if  the  proper  food  conditions  are  found.  Dr.  Zehntner 5  gives 
150  to  200  eggs  for  Aleyrodes  oergi  Signoret,  and  Morrill  and  Back6 
have  secured  211  from  a  female  of  Aleyrodes  citri  Kiley  &  Howard. 

Dr.  Morrill  was  the  first  to  note  parthenogenesis  in  this  family  7 
and  we  give  therefore  his  original  observations  on  the  subject 7b. 

Adult  females  have  been  isolated  on  plants  previously  free  from  Aleyrodes  in 
any  stage,  for  the  purpose  of  determining  the  duration  of  adult  life,  the  number 
of  eggs  laid  by  each  female,  whether  or  not  parthenogenesis  occurs,  and,  if  so, 
its  character.  The  females  isolated  for  the  purpose  of  these  observations  were 
seen  to  emerge  from  their  pupa  cases,  and  consequently  there  was  no  possibility 
of  their  having  been  fertilized.  The  plants  upon  which  these  females  were  kept 
.were  growing  in  small  pots  covered  with  lantern  chimneys,  which  were  closed 
at  the  top  with  cheesecloth.     Four  trials  were  made : 

1.  April  3,  1902,  an  unfertilized  female  began  egg  laying,  and  on  April  17, 
three  eggs  were  observed  to  have  hatched. 

2.  April  17,  1902,  an  unfertilized  female  began  egg  laying,  and  on  April  29 
several  eggs  had  hatched. 

3.  Dec.  8,  J 902,  a  female  emerged,  was  isolated  on  a  tomato  plant,  and  began 
egg  laying  Dec.  12   (females  usually  begin  egg  laying  on  the  second  or  third 
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day  after  emergence),  and  continued,  averaging  four  per  day  for  eleven  days. 
Personal  observations  were  here  discontinued,  but  E.  A.  Back,  an  undergraduate 
student  at  the  Entomological  Laboratory,  noted  that  the  adult  died  Jan.  1, 
1903.  On  Jan.  7  I  found  the  plant  dead,  apparently  from  cold,  and  on  examina  • 
tion  of  the  leaves  I  found  that  about  three-fourths  of  the  eggs  had  hatched, 
and  that  some  of  the  larvae  were  in  the  second  instar  at  the  time  the  plant  died. 
Quite  a  number  of  eggs  were  found  that  had  certainly  been  laid  during  my 
absence,  but  they  were  not  counted.  , 

4.  March  17,  1903,  a  female  emerged  from  its  pupa  case,  and  was  isolated 
on  tomato  and  chickweed  growing  in  the  same  pot.  Egg  laying  began  March 
18.  Eggs  were  deposited  on  the  stems  and  upper  and  lower  surface  of  the 
leaves  of  both  plants,  making  it  impossible  to  count  from  day  to  day  all  the 
eggs  that  had  been  laid.  On  April  2,  forty-nine  eggs  were  counted,  and  on 
April  22  eighty  more  were  known  to  have  been  added  to  this  number.  There 
were  about  eight  days  altogether  when  the  female  was  in  such  a  position  on  the 
plant  that  no  attempt  was  made  to  count  the  eggs  for  fear  of  disturbing  her. 
At  a  very  low  estimate,  twenty-five  eggs  were  laid  during  these  days.  The 
offspring  of  this  female  began  to  emerge  as  adults  on  April  22,  and  the  original 
female  was  transferred  to  a  chickweed  plant  growing  in  another  pot.  By  an 
accident  I  lost  on  the  same  day  the  positive  identity  of  this  insect,  but  I  am 
quite  sure  that  she  produced  the  forty-nine  eggs  which  I  counted  on  April  29, 
after  which  observations  on  this  insect  were  discontinued.  So  far  as  observed, 
all  the  eggs  laid  by  this  female  hatched  and  the  young  reached  maturity,  the 
adults  being  males  without  exception. 

To  summarize  these  observations,  unfertilized  eggs  hatch  and  the  larva? 
develop  into  adults  of  the  male  sex.  Two  females  were  known  to  lay  forty- 
four  and  one  hundred  and  twenty-nine  eggs  respectively,  and  in  both  cases 
many  more  were  undoubtedly  laid.  These  same  insects  lived  in  the  adult  con- 
dition for  twenty-three  and  more  than  thirty-six  days  respectively. 

I  have  tried  several  times  to  isolate  a  female  which  had  certainly  been 
impregnated,  but  was  unsuccessful.  It  is  not  impossible  to  do  this,  however, 
and  I  suspect  that  when  this  is  done  the  young  produced  from  fertilized  eggs 
will  all  develop  into  females,  giving  us  a  condition  similar  to  that  which  is 
generally  believed  to  occur  in  the  honey  bees,  and  known  as  arrhenotoky. 

In  regard  to  the  length  of  adult  life,  I  might  further  add  that  in  green- 
houses where  there  are  millions  of  live  adults  on  the  plants,  it  is  difficult  to 
find  a  single  dead  specimen  on  the  benches,  providing  they  have  not  been  killed 
by  artificial  means.  This  is  a  further  indication  that  natural  deaths  among 
adults  are  rare,  and  that  the  adult  life  of  each  individual  may  extend  over 
many  weeks. 

Should  it  prove  true  that  unfertilized  eggs  of  this  insect  produce  only  males 
and  fertilized  eggs  only  females,  then  the  number  of  adult  males  and  females 
will  be  in  direct  proportion  to  the  number  of  unfertilized  and  fertilized  eggs. 
In  Psyche  (April,  1903)  I  gave  an  estimate  of  the  proportion  of  the  two  sivv.es  of 
Alcyr<j<l<s  in  nature,  based  on  actual  count  of  eighty-five  specimens  of  adult 
Aleyrodes  taken  at  random,  representing  four  different  species.  The  figures 
given  were  twenty  males  to  sixty-five  females.  For  the  purpose  of  obtaining  a 
more  exacl  idea  of  the  proportion  Of  the  sexes  iii  the  present  series  1  counted 
one  hundred  adults  taken  at  random,  and  found  twenty-three  mules  to  seventy- 

seven  females. 

Morrill  and  Back6  have  further  established  the  phenomenon,  in 
Aleyrodcs  citri  and  it  is  not  improbable  that  it  will  be  found  to 
occur  in  manv  Bpecies. 
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The  duration  of  the  egg  stage  is  about  12  days  for  the  commoner 
forms.  Temperature,  however,  seems  to  have  a  considerable  in- 
fluence upon  the  length  of  the  stage,  for  in  uniformly  warm  weather 
a  much  shorter  time  is  necessary  and  under  unfavorable  circumstances 
the  time  may  be  greatly  extended.  The  larva  emerges  from  the  egg 
by  means  of  a  longitudinal  fissure  in  the  anterior  part  of  the  egg  and 
the  time  required  for  escaping  from  the  shell  varies  considerably. 
In  connection  with  her  studies  of  Aleyrodidae  in  California,  Miss 
Bemis  observed  the  hatching  of  numerous  eggs  and  says : 8 

In  the  eggs  under  observation,  there  elapsed  from  forty-two  minutes  to  three 
hours  and  eight  minutes  from  the  time  that  the  shell  began  to  open  until  the 
larva  was  free.  The  egg  that  took  the  greater  time  was  upon  dry  material 
and  was  dark  brown  in  color,  the  shell  when  empty  keeping  its  upright  posi- 
tion and  shape,  so  that  the  slow  hatching  was  probably  due  to  the  toughness  of 
the  chorion. 

In  our  experience  the  drying  of  the  material  upon  which  the  eggs 
are  placed  greatly  retards  or  even  prevents  hatching. 

THE   HEAD   OF   THE   ADULT. 

The  head  is  somewhat  triangular  in  shape  and  is  carried  in  such 
a  way  that  its  anterior  surface  is  slanting  ventro-caudad.  The 
compound  eyes  are  of  the  agglomerate  type.  They  are  usually  con- 
stricted in  the  middle  (reniforrn),  or  in  some  species  are  entirely 
divided  by  a  tongue-shaped  portion  of  the  integument.  It  some= 
times  happens  also  that  the  facets  of  these  two  sections  are  different 
in  size.  The  ocelli  are  two  in  number  and  situated  close  to  the  an- 
terior margin  of  the  compound  eyes.  The  position  of  these  ocelli 
relative  to  the  compound  eyes  varies  in  the  different  species. 

The  antenna?  are  placed  below  the  eyes  in  shallow  antennal  sockets. 
They  bear  a  striking  resemblance  to  those  of  the  Aphididse.  As  a 
rule,  they  are  composed  of  seven  segments,  of  which  the  third  is  the 
longest.  The  first  and  second  are  always  short  and  thick,  while  the 
others  are  elongate,  subcylindrical,  and  covered  with  numerous  imbri- 
cations. Circular  fringed  sensoria  occur  usually  on  segments  III,  V, 
and  VII  (see  Alearodieus  giganteus,  PL  XXIV,  fig.  10),  and  spike 
sensoria  are  sometimes  also  found.  Fine  hairs  are  scattered  here  and 
there  or  are  found  encircling  the  segments,  and  segment  VII  always 
terminates  in  a  bristle-like  armature.  There  is  great  variation  in  the 
length  of  the  segments  among  different  species  in  the  genus  Aleyrodes 
as  at  present  understood.  As  a  rule,  segment  VII  is  short,  often  the 
shortest  of  all.  In  species  like  graminicola,  however,  it  is  as  long  as 
all  the  other  segments  together  and  in  longicornis  very  much  longer. 
This  variation  may  prove  to  be  of  importance  in  dividing  the  genus 
when  the  forms  have  been  carefully  studied.  In  Paraleyrodes  seg- 
ments III  to  VII  have  become  united  so  as  to  form  two. 
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The  vertex  is  rounded  in  most  forms  and  often  possesses  a  median 
longitudinal  ridge  or  marking.  In  some  forms,  however,  as  in  the 
genera  Udamoselis  and  Didleurodicus,  it  is  produced  into  a  large 
cone-shaped  structure.  This  prominence  between  the  insertions  of 
the  antennae  in  both  of  these  genera  seems  to  point  to  their  close 
relation. 

The  f rons  is  rounded  when  viewed  from  the  side  and  when  viewed 
from  the  front  it  is  somewhat  U-shaped,  the  bottom  of  the  U  forming 
the  suture  between  it  and  the  clypeus.  Its  upper  edges  extend  back- 
ward. Below  the  clypeus  is  the  labium,  which  is  trapezium-shaped. 
The  edges  of  this,  as  well  as  those  of  the  clypeus,  are  slightly  turned 
back  so  that  as  the  structure  lies  on  the  labium  there  will  be  a  better 
situation  for  the  setae.  Below  the  labrum  is  a  triangular  sclerite, 
the  epipharynx.  All  of  these  sclerites  are  somewhat  united  into  an 
elongate  triangular  structure  which,  together  with  the  setae,  remains 
attached  to  the  head  and  is  easily  separable  from  the  labium. 

The  labium  is  inserted  in  the  base  of  the  head  on  what  is  apparently 
a  projection  of  the  thorax.  It  is  of  considerable  length  and  is  com- 
posed of  three  segments.  The  relative  length  of  these  segments  seems 
to  vary  in  the  different  forms.  Near  its  proximal  end  the  labium  is 
bent  strongly  caudad  and  appears  to  be  grooved  for  its  entire  length. 
At  the  base  this  groove  is  wide,  but  more  centrally  it  becomes  nar- 
rower. The  first  (proximal)  segment  is  much  the  longest  and  is 
narrow.  It  is  in  many  forms,  armed  with  a  few  scattered  hairs. 
The  second  segment  is  thicker  and  shorter  and  the  sutures  separating 
it  from  the  first  are  not  well  defined.  This  has  no  doubt  given  rise  to 
Marlatt's  statement  that  the  labium  is  two-segmented.9  The  third 
segment  is  short  in  Aleyrodes,  while  in  Aleurodicm  it  is  considerably 
longer.  It  is  more  heavily  chitinized  than  the  others  and  tapers 
distad.  It  is  covered  with  numerous  hairs  and  its  tip  is  bilobed. 
Each  of  these  lateral  lobes  is  armed  with  three  pegged-spiked  taste 
sensoria  situated  close  together  (PI.  II,  fig.  -i).  It  is  noteworthy  that 
very  similar  lobes  and  the  same  number  of  similar  pegged  sensoria 
occur  on  the  labium  of  the  Psyllidae.  The  labium  in  that  family  is 
also  bent  on  its  proximal  part. 

The  maxillary  and  mandibular,  sclerites  are  present  below  the 
frons,  the  lower  extremity  of  the  former  becoming  projections.  The 
seta',  four  in  number,  constitute  two  pairs.  Those  of  the  inner  or 
maxillary  pair  are  closely  pressed  against  each  other  and  sometimes 
for  this  reason  appear  as  only  one.  The  outer  or  mandibular  setae 
i  certain  extent  Inclose  the  maxillary  ones. 

Tn  his  excellent  paper  on  (lie  hackberry  Psylla,  Stougfa  has  pointed 
out  the  very  great  similarity  between  the  inouthparts  in  this  family 
and  those  of  the  Psyllid®.     He  says:10 

The  monthparts,  exclusive  of  the  labium,  are  almost  Identical  with,  though 
htr^<T  than,   those  of  the  Alenrodids  which   I   have  examined.      The  same 
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selerites  are  present,  arranged  similarly,  though  somewhat  differently  shaped. 
The  labrum  is  much  shorter  and  smaller  proportionately  than  in  this  family, 
and  the  setae  seem  to  be  relatively  shorter.  The  end  of  the  labium  has  the 
same  lateral  processes,  but  these  are  relatively  smaller.  The  Aleurodid  labium 
has  a  bend  similar  to  that  of  Pachypsylla. 

THE  DIGESTIVE  SYSTEM. 
(PI.   II,   fig.  2.) 

Our  observations  on  the  digestive  system  of  the  adult  are  as  fol- 
lows :  Leaving  the  mouthparts  the  pharynx  is  met  with  as  a  narrow 
tube  which  passes  gradually  into  the  oesophagus.  In  the  metathorax 
there  is  a  distinct  enlargement,  the  midintestine,  and  from  this  are 
given  off  two  large  saclike  structures.  From  Gary's  work  x  we  con- 
sider these  gastric  csecse,  for  he  says,  "After  the  dorsal  wall  of  the 
enteron  has  closed  a  pair  of  diverticula  are  given  off  from  near  its 
anterior  end."  The  midintestine  is  looped,  as  shown  in  the  illustra- 
tion, and  joins  the  hind  intestine  in  the  anterior  part  of  the  body. 
This  latter  is  narrow  but  is  more  dilated  caudad  of  the  vasiform 
orifice,  where  the  anal  opening  occurs. 

The  nature  of  this  orifice  in  the  immature  stages  and  the  function 
of  the  lingula  seem  to  have  been  imperfectly  understood  by  some 
recent  writers.  The  older  writers,  however,  apparently  had,  in  gen- 
eral, the  correct  idea  of  it.  Westwood,  for  example,  in  his  descrip- 
tion of  Aleyrodes  vaporariorum,11  speaking  of  this  structure,  says, 
"  With  the  anal  apparatus  placed  at  some  distance  from  the  hinder 
end  of  the  body." 

Peal5  in  1903,  discussed  this  structure  at  some  length.  We  quote  the 
following  from  his  paper:12 

Some  time  back,  while  I  was  examining  an  aleurodid  which  in  its  earlier 
stages  is  remarkably  flat  and  transparent,  I  was  fortunate  enough  to  observe 
the  lingula  in  motion.  This  organ  was  shot  out  beyond  the  vasiform  orifice 
with  extreme  rapidity,  it  being  protruded  some  four  or  five  times  a  second. 

When  the  lingula  was  shot  out,  the  vasiform  orifice  moved  in  unison,  the 
upper  edge  being  bent  inwards  while  the  whole  organ  moved  caudad.  The 
internal  opening  of  the  lingula  lies  directly  in  the  path  of  the  rudimentary  cir- 
culatory system,  and  when  the  organ  is  in  motion  it  throws  the  circulatory 
fluid  into  a  pulsating  motion  for  some  distance  within  the  body  cavity.  I  have 
been  unable,  so  far,  to  detect  the  actual  formation  of  the  globules  of  honeydew, 
but  as  soon  as  the  lingula  comes  to  rest  after  a  series  of  protusions  a  small 
globule  may  be  seen  just  within  the  lower  end  of  the  lingula.  This  globule 
advances  slowly,  being  apparently  forced  forward  by  the  movement  of  the 
lingula,  and  after  awhile  reaches  the  tip  of  that  organ  I  have  never  observed 
these  globules  within  the  lingula  of  an  adult  insect,  but  once  on  examining  an 
adult  male  of  Aleurodes  Simula,  I  perceived  a  globule  of  honeydew  emerging 
from  the  lingula. 

There  is  no  doubt  that  the  function  of  the  organ  is  the  secretion  of  honeydew 
the  operculum  may  be  regarded  as  a  protective  covering  to  this  organ. 
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It  would  appear  from  this  that  Peal  considered  the  vasiform 
orifice  as  a  special  secreting  structure  and  honeydew  to  be  connected 
in  some  way  with  the  circulation.  Miss  Bemis  seems  to  have  a  some- 
what similar  idea  about  the  lingula,  for  she  says,8  "  In  some  species 
there  are  seen  minute,  blunt  tubes  on  the  apex  of  the  lingula  through 
which  the  fluid  may  be  secreted." 

In  the  introduction  to  a  paper  on  Aleyrodida? 13  Tullgren  dis- 
cusses the  vasiform  orifice.  His  idea  of  its  nature  seems  to  be  the 
correct  one,  but  he  does  not  go  into  detail,  and  we  believe  him  wrong 
in  calling  the  vasiform  orifice  the  anal  opening,  for  the  anus  proper 
seems  to  open  within  it. 

In  the  forms  examined  by  us  the  anus  appears  to  open  below  the 
linguia  (PI.  II,  fig.  5)  which  functions  as  the  supraanal  plate.  We 
are  unable  to  find  a  definite  opening  at  the  tip  of  the  lingula.  In 
any  case,  whether  the  anus  is  always  at  the  base  or  sometimes  at  the 
apex,  as  in  the  Psyllida?,  this  in  no  way  alters  the  standing  of  the 
lingula,  which  would  in  either  case  be  the  supraanal  plate.  The 
operculum  is  a  little  more  difficult  to  place.  It  would  not  appear 
strange  if  it  were  believed  to  correspond  to  the  rudimentary  last 
abdominal  segment  in  the  Aphididse,  as  suggested  by  Tullgren,  for 
its  position  in  regard  to  the  anal  plate  is  very  similar.  It  does  not, 
however,  often  appear  as  a  distinct  segment,  but  looks  like  the 
rolled-back  edge  of  the  lingula. 

The  substance  known  as  honeydew  is,  as  implied  abovel  merely  the 
excrement  of  the  insects.  It  is  deposited  in  large  quantities  by  the 
larva-,  pupa?,  and  adults  and  forms  a  medium  for  the  growth  of 
several  fungi.  The  early  pupa?  excrete  much  more  than  the  late 
pupa?,  while  the  larva?,  in  the  earlier  instars,  excrete  the  most  of  all, 
the  substance  being  ejected  once  or  twice  for  every  minute,  although 
not  always  at  regular  intervals.  The  salivary  glands  are  two  rounded 
bodies  situated  one  on  either  side  of  the  head  and  united  by  small 
ducts. 

The  exact  nature  of  the  wound  of  the  puncturing  seta?  of  Aley- 
rodidse  we  have  not  ascertained,  but  in  all  probability  it  is  similar  to 
that  made  by  the  Aphidida?  and  the  Coccida\  where  the  seta?  pass 
around  the  outer  cells  and  finally  puncture  the  soft  bast  cells  from 
which  the  proteid  content  is  taken.  These  proteid  substances  form 
the  bulk  of  the  insects'  food,  while  much  of  the  sugars  taken  in  at  the 
same  time  are  passed  out  as  honeydew. 

THE   WINGS. 

The  wings  are  first  noticed  in  the  late  embryo  as  imaginal  disks 
produced  as  ingrowths  of  the  hypodermis.  These,  losing  their  con- 
nection with  the  outer  layer,  soon  take  on  the  appearance  of  closed 
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Plate  I. 


Wing  Venation  in  the  Aleyrodid/e. 

Fig.  1.— Theoretical  origin  of  the  veins  of  the  psyllid  genus  Trioza,  showing  tracheae.  Fig. 
2.— Forewing  of  Trioza  sp.  Fig.  3.— Theoretical  origin  of  the  veins  of  Aleyrodidae,  show- 
ing trachea?.  Fig.  4. — Forewing  of  Udamoselis  pigmcntaria.  Fig.  5. — Forewing  of  Dia- 
hurodicus  cockereUi.  Fig.  6. — Forewing  of  Alcurodicus  conspurcatus.  Fig.  7. — Fore- 
wing of  Alcurodicus  destructor.  Fig.  8. — Forewing  of  Akurodicus  (MetaUurodicus) 
minimus.  Fig.  9. — Forewing  of  Paralcyrodcs  persex.  Fig.  10.— Forewing  of  Akurochiton 
aceris.  Fig.  11.— Forewing  of  Akyrodcs  sp.  Fig.  12.— Forewing  of  Xeomaskdlia  comata. 
(Original.) 
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Anatomical  Details  in  the  Aleyrodid/E. 

Pig.  I.— Male  reproductive  organs:  Ts,  testis;  IV,  vas  deferens;  8v,  seminal  vesicle;  Gtf  \r 
glandula  mucosa;  Ejd,  ejaculatory  duct.  Fig.  2.  Digestive  tract:  Sg,  salivary  glands;  Ph. 
pharynx;  Oes,  oesophagus;  GCa,  gastric  cseca;  4  n,  anus;  Lin,  lingula.  Fig.  3.  -Labium  of 
ileyrodea  sp.  E  ig.  i.  Taste  sensoria  on  lobe  of  apex  of  labium.  Fig.  6.— Vasiform  orifice, 
ventral  view:  4 n,  anus;  Op,  operculum;  Lin,  lingula.  Fig.  6.-  Diagram  of  genital  segmenl 
o  male  Psylla:  8a,  supraanal  plate;  Co,  copulatory  organ;  Cla,  claspers;  Sbg,  subgenital 
Plate.  Fig.  7.  Diagram  ol  genital  segmenl  of  male  A  leurodicus:  Sa,  supraanal  plate;  Co, 
copulatory  organ;  Cla,  claspers;  Sbg,  subgenital  plate.    (Original.) 
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sacs.  During  the  pupal  stage  the  wing  disks  come  to  lie  outside  the 
body,  the  pads  are  developed,  and  in  the  late  pupa?  the  wings  them- 
selves are  folded  up  within  the  case.  They  are  four  in  number, 
membranous,  and  are  composed  of  two  thin,  superimposed  lamella?. 
In  the  preparation  of  mounts  with  potassium  hydroxid,  these  plates 
often  become  separated  and  the  wings  become  opaque  and  sac:like  in 
form.  The  border  of  the  wings  all  around  in  most  species  is  covered 
with  a  series  of  knob-like  or  bead-like  projections  on  which  occur  a 
number  of  fine  hairs.  These  hairs  vary  in  number.  In  some  species 
there  is  a  large  central  hair  on  each  knob  with  two  or  three  small 
ones  on  each  side.  In  others  the  hairs  are  subequal  in  length  and 
very  minute.  In  Aleurodiciis  the  proximal  half  of  the  costal  margin 
cf  the  forewing  is  armed  with  a  number  of  large  spine-like  hairs 
situated  on  small  receptacles.  These  hairs  are  placed  a  short  dis- 
tance in  from  the  costal  margin  and  are  arranged  along  what  ap- 
parently represents  the  subcosta.  The  hairs  are  directed  distad. 
The  hind  wing  of  all  species  is  armed  on  the  proximal  portion  of 
its  costal  margin  with  a  row  of  strong  curved  hairs  which  aid  in 
keeping  the  wings  together  during  flight.  The  number  of  these 
hairs  varies,  but  from  seven  to  nine  hairs  are  most  usually  met  with. 
In  the  Psyllidse  a  similar  row  of  hairs  is  situated  in  the  same  region, 
but  there  is  usually  a  larger  number.  In  the  Aphididse,  on  the  other 
hand,  this  structure  is  usually  replaced  by  three  hook-like  hairs  situ- 
ated, not  at  the  base,  but  on  the  distal  half  of  the  wing. 

To  illustrate  the  venation  in  this  family  we  will  use  as  a  basis  of 
comparison  the  wing  of  a  species  of  the  psyllid  genus  Trioza  (PL  I, 
fig.  2),  following  the  nomenclature  as  worked  out  for  that  genus  by 
Miss  Patch.14  Comparing  with  this  the  wings  of  Udamoselis  pig- 
mentaria  Enderlein  (PI.  I,  fig.  4),  we  see  that  the  veins  of  the  costal 
region  are  separate,  although  very  close.  These  undoubtedly  repre- 
sent the  costa  «and  subcosta.  We  find  that  radius  x  and  the  radial 
sector  are  represented  in  exactly  the  same  manner  as  in  Trioza.  The 
media  and  cubitus  have  a  position  very  similar  to  these  veins  in  the 
psyllid,  but  are  not  branched,  while  the  first  anal,  the  only  one  pres- 
ent, is  in  identically  the  same  position  in  both  forms.  For  species 
possessing  these  veins  the  subfamily  Udamoselinse  has  been  erected 
and  at  present  includes  only  the  one  known  form. 

In  the  genus  Aleurodicus  (PL  I,  fig.  7)  the  costal  vein  is  made  up 
of  costa  and  subcosta.  These  are  as  a  rule  united,  but  in  some  species 
they  are  separated  at  the  base  and  can  be  distinctly  traced.  The 
veins  radius  „  radial  sector,  and  media,  are  represented  as  they  are 
in  Udamoselis.  The  cubitus  and  anal,  however,  have  disappeared. 
This  disappearance  of  the  cubitus  and  the  retention  of  the  media 
form  one  of  the  main  lines  of  descent  in  the  family  and  for  the 
forms  showing  it  the  subfamily  Aleurodicinse  may  be  erected.    It  is 
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worthy  of  mention  that  in  minimus  Quaintance  (PI.  I,  fig.  8)  the 
cubitus  is  represented  by  a  faint  line  or  fold  and  in  conspurcatus 
(PI.  I,  fig.  6)  it  is  retained,  this  latter  species  possibly  being  a  con- 
necting form. 

In  the  genus  Aleurochiton  (PI.  I,  fig.  10)  this  state  of  affairs  does 
not  hold,  but  an  opposite  line  of  descent  is  indicated  and  the  forms 
showing  this  may  be  grouped  in  the  subfamily  Aleyrodina?.  Here 
the  costa  and  subcosta  are  united  to  form  one  vein.  Radius  x  and  the 
radial  sector  are  present  as  in  Aleurodicus .  The  media,  however,  is 
absent  or  only  faintly  indicated  in  freshly  emerged  specimens.  The 
cubitus,  on  the  contrary,  is  well  retained  and  forms  a  distinct  vein. 
It  may  be  noticed  here  that  the  pupa  of  Aleurochiton  has  not  the 
large  compound  pores  of  Aleurodicus. 

In  examining  a  wing  of  the  genus  Aleyrodes  (PI.  I,  fig.  11)  we 
see  that  the  costa  and  subcosta  are  again  united,  the  radial  sector  is 
retained,  but  the  radius  x  has  disappeared.  In  some  material  a  faint 
rudiment  of  this  vein  is  noticeable.  The  media,  as  in  Aleurochiton, 
has  entirely  disappeared  and  is  made  out  plainly  only  in  the  fresh 
wing.  In  some  species,  however,  the  rudiment  of  this  vein  is  notice- 
able and  has  been  observed  as  early  as  the  time  of  Signoret,  for  he 
sa}7s,  speaking  of  fragarice16  "Dans  cette  espece,  entre  la  nervure 
mediane  et  la  nervure  oblique  de  la  base,  j'en  ai  observe  le  commence- 
ment d'une  seconde."  The  cubitus  is  here  retained  and  forms  the 
second  vein  of  the  wing.  It  is  evident,  then,  that  Aleyrodes  is  an  off- 
shoot from  Aleurochiton  by  the  reduction  of  radius  v  This  is  borne 
out  also  by  the  pupa,  which  has  no  large  compound  pores.  The  care- 
ful work  of  Miss  Patch14  on  tracheation  in  this  genus  corresponds 
exactly  with  our  observations.  She  figures  and  describes  the  vena- 
tion in  Aleyrodes  sp.  and  shows  clearly  that  the  second  vein  of  the 
wing  is  the  cubitus.  Her  words  are,  "  The  second  vein  of  the  wing 
of  Aleurodes  is  cubitus,  as  will  be  seen  by  comparing  ngures  44  and 
45,  where  the  second  vein  is  shown  to  follow  the  courses  of  the  cubital 
trachea."  In  this  family  Miss  Patch,  however,  treated  only  the  genus 
Aleyrodes. 

The  venation  in  the  genus  Paraleyrodes  (PL  I,  fig.  9)  appears  at 
first  glance  like  that  of  Aleyrodes,  but  more  careful  study  shows  it 
to  be  very  different.  The  costa  and  subcosta  are  here  united  and  the 
radial  sector  is  retained.  The  second  vein  of  the  wing,  however,  is 
not  the  cubitus,  but  the  remnant  of  the  media,  and  can  be  found  as  a 
branch  of  the  main  vein.  Moreover,  in  some  specimens  of  pcrsece 
the  cubitus  can  be  seen  faintly  indicated  in  its  usual  position.  This 
venation  shows,  then:  that  Paraleyrodes  is  not  closely  related  to 
Aleyrodes,  but  is  a  branch  from  Aleurodicus  by  the  reduction  of  the 
media  and  radius  v  This  view  is  also  borne  out  by  the  structure  of 
the  pupa,  which  has  the  compound  pores  of  Aleurodicus,  and  of  the 
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foot,  which  has  the  paronychium  represented  by  a  spine  as  in  that 
genus. 

In  Neomaslcellia  comata  Maskell  (PL  I,  fig.  12,  and  PI.  XXXIV) 
we  find  the  greatest  reduction  in  the  family.  Here  the  costa  and  sub- 
costa  are  united,  and  in  the  body  of  the  wing  only  one  vein,  the  radial 
sector,  remains.  (It  should  be  noted  here  that  Maskell's  figure  of 
this  species  is  wrong.  Our  drawings  were  made  from  his  type  and 
the  small  vein  he  figures  does  not  exist.)  It  is  evident,  then,  from 
the  venation  that  comata  forms  the  type  of  a  new  genus.  This  is  also 
indicated  by  the  hairy  psyllid-like  claspers. 

The  species  Dialeurodicus  cockerellii  (Quaintance)  (PI.  I,  fig.  5; 
PI.  IV,  fig.  3)  shows  the  same  wing  venation  as  Aleurodicus,  but 
the  type  of  vertex  and  the  absence  of  compound  pores  immediately 
place  it  elsewhere. 

In  this  connection  should  be  mentioned  an  article  by  Sophie 
Rostrup  16  which:  since  it  is  apparently  followed  by  Dr.  Max  Wolff, 
deserves  some  notice.  As  the  communication  is  short  we  quote  it 
entire : 

Aleuroclider  er  en  lille  nied  Skjoldlus  og  Bladlopper  naerbeslaegtet  Familie 
af  smaa,  m011ignende  Dyr.  Ved  et  Bes0g  af  mig  i  Ringsted  i  August  190S 
indsamlede  Landbrugskandidat,  Gaardejer  Pallesen,  Kaerehave,  Blade  af 
Guler0dder,  angrebue  af  Krusesyge,  paa  hvis  Underside  der  fandtes  en  Del 
smaa  Dyr,  om  hvilke  Hr.  Pallesen  nieddelte  mig,  at  ban  ofte  havde  set  dem 
paa  saadanne  Blade.  Ved  naermere  Unders0gelse  viste  de  sig  at  h0re  til 
ovennaevnte  Familie.  Imidlertid  fandtes  der  ingen  udviklede  Insekter,  kun 
Larver  og  Nymfer ;  saa  vidt  det  kan  afg0res  ef ter  dette  Udviklingsstadium,  synes 
de  at  b0re  til  Slaegten  Aleurodicus,  der  bidtil  ikke  bar  vaeret  kendt  fra  Evropa. 
Larver  og  Nymfer  er  forsynede  med  et  tint  Voksovertraek  og  sidder  ubevaegeligt 
ined  deres  lange,  tynde  Snabel  indboret  i  Plantevaevet  og  suger  af  dette. 
Sp0rgsmaalet,  om  disse  Dyrs  Sugning  staar  i  Forbindelse  med  Krusesygen  og 
i  saa  Tilfaelde,  bvilken  Del  de  bar  i  denne,  kan  paa  naervaerende  Tidspunki 
ikke  afg0res.  Professor  Kplpin  Ravn  mener  oftere  at  nave  bemaerket  disse 
Dyr  paa  Gulerod. 

It  is  evident  by  examining  the  figures  that  the  specimens  referred 
to  do  not  represent  a  species  of  Aleurodicus,  but  belong  to  the  Psyl- 
lidae  and  are  very  likely  near  Trioza.  The  pulvillus  of  the  foot,  the 
general  form,  the  marginal  wax  fringe,  the  wing  venation,  the  lack 
of  vasiform  orifice,  in  fact,  all  the  characters  noticeable  in  these  fig- 
ures are  those  of  the  Psyllidse  and  not  of  the  Aleyrodidse.  Any  ideas, 
therefore,  based  on  the  venation  in  these  figures  must  be  discarded. 

31  ALE  GENITAL  ORGANS. 

In  male  Aleyrodida?  the  abdomen  ends  in  a  heavily  chitinized  collar 
on  the  dorsal  surface  of  which  is  found  the  vasiform  orifice  and  from 
the  extremity  of  which  protrude  the  claspers  and  the  copulatory  or- 
gan.    It  does  not  seem  impossible  that  this  last  segment  represents 
01201  °— 13 2 


12  CLASSIFICATION   OF   THE  ALEYRODIMl. 

the  subgenital  plate  and  has  been  produced  by  the  fusion  of  the  upper 
margins  of  that  plate,  while  the  lingula,  as  explained  elsewhere,  rep- 
resents the  supraanal  plate.  This  would  seem  suggested  from  the 
state  of  affairs  found  in  the  Psyllidse,  for  in  comparing  Psylla  sp. 
(PL  II,  fig.  6)  and  Aleurodicus  sp.  (PI.  II,  fig.  7)  it  will  be  seen  that 
the  genital  segments  are  very  similar.  If  in  the  psyllid  the  upper 
margins  of  the  subgenital  plate  were  united  above  the  claspers  and 
the  supraanal  plate  reduced,  they  would  be  almost  identical.  In  any 
case,  however,  the  close  relation  of  the  two  families  seems  indicated 
by  this  structure.  The  shape  and  armature  of  the  claspers  vary  con- 
siderably in  different  species,  but  as  a  rule  these  organs  are  curved  at 
the  distal  end  and  armed  with  a  number  of  spines.  Those  of  comata 
are  very  hairy  and  psyllidlike.  Each  clasper  generally  has  on  the 
outer  margin  of  its  distal  part  a  rounded  shoulder  and  its  distal  end 
is  formed  into  two  processes  for  the  attachment  of  the  muscles.  The 
copulating  organ  is  found  between  the  claspers.  It  is  usually  single, 
but  in  Paraleyrodes  persece  it  appears  bifurcate.  It  is  an  elongate, 
subcjdindric  rod,  tapering  on  its  distal  part  and  swollen  at  the  base. 
In  some  forms  it  appears  grooved  on  its  upper  surface  for  the  recep- 
tion of  the  penis,  but  in  others  we  are  not  able  to  make  this  out,  but 
the  two  seem  fused  into  one  structure.  The  penis  is  carried  recurved 
toward  the  vasiform  orifice  in  a  manner  very  similar  to  that  found  in 
the  Psyllidse.  The  ejaculatory  duct  extends  cephalad  some  distance 
from  the  base  of  the  penis,  where  it  has  its  origin  in  the  union  of  the 
two  vasa  deferentia. 

The  testes  (PI.  II,  fig.  1)  are  globose  or  elongate  bodies  situated 
one  on  each  side  of  the  median  line  of  the  abdomen.  The  vas 
deferens,  in  leaving  the  testis,  is  coiled  upon  itself  and  then  swollen 
considerably  to  form  the  seminal  vesicle.  Again  contracting,  it  is 
united  with  its  fellow  and  forms  the  ejaculatory  ductft  At  this  place 
of  union  are  found  the  openings  of  the  ducts  leading  from  the  two 
large  sac-shaped  structures,  in  all  probability  the  glandulne  mucosa?. 
The  external  genital  organs  of  the  male  are  definitely  formed  in  the 
pupal  stage  and  fairly  early  in  this  stage  the  claspers  can  be  seen 
fully  shaped.  They  are  developed,  according  to  Cary,  from  the  two 
pairs  of  posterior  abdominal  imaginal  disks.  The  reproductive  or- 
gans can  be  seen  in  all  the  larval  stages  as  a  pair  of  gland-like  masses, 
one  on  either  side  of  the  abdomen. 

FEMALE  (iENITAL  ORGANS. 

The  supragenital  segment  in  female  Aleyrodidse  shows  some  varia- 
tion in  form.  In  Alcyrodcs  it  is  broad  and  crescent-shaped  and  is 
armed  with  regularly  placed  hairs.  It  is  often  differently  pigmented 
from  the'surrounding  portions  of  the  body  and  is  situated  some  dis- 
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Diagrams  of  Aleyrodid  Structures. 


Fig.  1.— Pupa  case.    Fig.  2.— Compound  wax  pore.    Fig.  3.— Foot  of  subfamily  Aleyrodina?.    Fig.  4.- 
Foot  of  subfamily  Aleurodicinae.    Fig.  5.— Head.    Fig.  6.— Vasiform  orifice.    (Original.) 
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tance  cephalad  from  the  tip  of  the  ovipositor.  In  Dialcurodiem  it  ap- 
pears to  be  very  similar  in  shape,  but  in  Aleurodicus  it  is  narrower 
and  more  elongate,  while  in  Paraleyrodes  it  is  rounded.  What  ap- 
parently corresponds  to  the  subgenital  plate  here  is  a  large  structure 
covering  the  caudal  ventral  portion  and  extending  some  distance 
dorsad  on  each  side.  The  structure  of  the  ovipositor  is  considerably 
like  that  found  in  the  Psyllida?,  while  it  differs  quite  markedly  from 
the  structure  present  in  the  Aphididse.  It  is  composed  of  six  pari  . 
the  outer  covering  of  Avhich  usually  bears  a  definite  number  of  hairs. 
These  parts  are  grouped  into  pairs.  The  inner  and  upper  pair  of 
these  is  usually  distinct  for  some  distance,  at  least,  and  the  parts  are 
easily  separable.  The  outer  pairs,  however,  have  grown  together 
almost  entirely  and  appear  as  one  pair.  Occasionally,  though,  they 
can  be  seen  split  at  their  tips,  as  is  the  middle  pair,  and  they  are 
sometimes  sculptured  or  serrate.  Extending  throughout  the  ovi- 
positor there  are  a  number  of  chitinized  rods.  These  appear  to  be 
composed  of  parts  jointed  together  and  working  one  against  another. 
There  are  present  toward  the  tip  flattened  structures  which  appar- 
ently correspond  to  the  "  sting  palpi  "  of  the  Psyllida?.  The  ovaries 
are  two  in  number  and  very  large.  They  are  composed  of  five-cham- 
bered ovarian  tubes  and  in  some  cases  almost  entirely  fill  the  abdo- 
men. The  receptaculum  semincdis  is  ventral  and  the  oviduct,  coiling 
upon  itself  considerably,  opens  between  the  valves  of  the  ovipositor. 

LEGS  OF   THE  ADULT. 

The  rudiments  of  the  legs  appear  very  early  in  the  embryonic  state, 
at  about  the  same  time  as  those  of  the  mouthparts.  A  study  of  the 
legs  of  the  adults  is  interesting,  as  it  tends  to  throw  some  light  on 
the  position  of  the  family.  The  three  pairs  are  considerably  alike, 
varying  only  in  the  relative  lengths  of  the  different  segments.  The 
femora  and  tibia?  are  elongate  and  armed  with  spines  and  hairs.  The 
tibia?  especially  possess  several  longitudinal  rows  composed  of 
prominent  spines  placed  close  together.  On  the  distal  third  these 
become  fewer  in  number,  excepting  for  a  comblike  structure,  which  is 
found  in  at  least  several  species.  The  distal  end  of  the  tibiae  is  sur- 
rounded by  a  number  of  short  spines  which,  though  much  weaker, 
suggest  the  jumping  spines  of  the  Psyllida?.  The  tarsus  is  composed 
of  two  segments  almost  equal  in  length,  and  in  this  regard  it  is  much 
closer  to  the  Psyllida?  than  to  the  Aphididse,  in  which  one  segment  is 
very  much  reduced,  or  to  the  Coccida?  and  some  Aphididse,  in  which 
it  is  altogether  lost.  Attaching  the  claws  and  paronychium  to  the 
tarsus  proper  are  a  number  of  irregular  pieces  difficult  to  make  out 
and  which  ma}'  be  part  of  the  tarsus.  The  foot  itself  seems  much 
nearer  to  that  of  the  Psyllida?  than  to  that  of  the  Aphidida?,  for  the 
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Psyllidse  have  a  prominent  bilobed  pulvillus,  while  the  Aphididse 
have  practically  none.  In  some  forms  in  the  Aleyrodinse  the  paro- 
nychium  is  very  prominent,  and  in  all  forms  it  is  represented  either 
by  a  pad  or  a  spinelike  structure.  The  paronychium  in  the  Aleyro- 
didas,  however,  is  never  bilobed  as  in  the  Psyllidge,  though  in  some 
species  there  is  a  slight  indication  of  this. 

WAX   PORES   OF    PUPA    CASE. 

The  secretion  of  wax  is  very  common  in  many  of  the  Homoptera 
and  is  particularly  noticeable  in  the  families  related  to  the  Aleyro- 
didse,  namely,  Psyllida?,  Aphidida?,  and  Coccidie.  In  the  Psyllidae 
besides  the  arial  wax  glands  there  are  in  the  larva:  of  many  species 
abdominal  and  marginal  wax  glands,  the  marginal  ones  of  which 
secrete  long,  fine,  hollow,  brittle,  waxen  hairs,  which  form  a  fringe 
about  the  insect.  In  the  Aphididse  the  glands  are  usually  grouped. 
In  Schizoneura  and  some  species  of  Pemphigus  the  secreting  cells  are 
arranged  in  rings,  while  in  C henries,  Mindarius,  etc.,  they  are  agglom- 
erate in  nature,  and  in  some  forms  these  agglomerate  pores  are  sur- 
rounded by  a  chitinized  ring. 

In  the  larva?  of  the  Aleyrodidse  we  have  three  types  of  pores, 
namely,  simple,  agglomerate,  and  compound.  In  the  Aleyrodime 
the  dorsal  pores  present  are  all  simple,  though  many  of  them  may  be 
larger  than  others  and  arranged  in  definite  rows,  producing  a  fringe 
comparable  to  that  in  the  larvae  of  the  Psyllidae.  It  is  in  the  Aleurodi- 
cinae  that  the  development  of  special  wax  secreting  structures  is  found 
and  this  development  seems  to  throw  some  light  on  the  relation  of 
the  forms.  In  Dialeurodieus  the  dorsal  pores  are  simple  and  usually 
scattered,  though  in  silvestril  the  greater  number  of  them  are  col- 
lected into  a  subdorsal  band.  In  the  species  lahillei  these  simple 
pores  have  taken  on  a  definite  and  restricted  arrangement,  forming 
agglomerate  pores  as  in  some  Aphidicloc.  In  the  center  of  some  of 
these,  however,  is  found  a  large,  chitinous  process  which  points  to 
these  as  near  the  forerunners  of  the  true  compound  pores  in  4 !  lew 
cue.  This  fact,  together  with  the  shape  of  the  lingula,  wing,  etc.. 
seems  to  indicate  that  lahillei  is  the  type  of  a  new  genus  older  than 
Aleurodicue,  but  not  so  old  as  Dialeurodicus.  In  Aleurodicus  the 
compound  pores  have  a  constant  structure  in  all  (he  species,  indicated 
in  Plate  III,  figure  2.  The  chitinous  ring  surrounding  the  agglom- 
erate pores  in  some  other  forms  is  here  a  definite  elevated  cup-like 
structure.  Within  this  cup  the  spinnerets  are  arranged  in  a  ring 
similar  to  the  ring  in  Schizoneura,  but,  unlike  these  cells,  are  pro- 
duced into  more  or  l<  38  elevated  rods  or  tubes.  Within  this:  ring  of 
Bpinnerei  rods  is  a  chitinous  process,  apparently  hollow,  which  may 
he  very  long,  :is  in  holmesii,  or  as  short  as  the  outer  cup.     In  /'(/ralcy- 

rodc*:  while  the  pore  is  of  the  same  compound  type,  it  is  different  in 
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appearance,  for  here  the  ring  of  spinnerets  is  not  extended  into  rod- 
shaped  structures,  but  is  seen  only  at  the  base.  The  outer  cup  is  very 
shallow  and  the  central  chitinous  process  is  split  into  a  number  of 
sections.  It  would  appear  that  in  Paralcyrodes  the  spinnerets  and 
outer  cup  have  become  shortened  at  the  same  time  with  the  media 
and  radius^  The  compound  pores  of  the  forms  belonging  to  the 
subgenus  Met  aleurodicus  are  of  an  intermediate  nature.  The  spin- 
nerets are  reduced  in  minima  and  cardlni  in  a  manner  comparable  to 
those  of  Paralcyrodes,  but  the  central  process  is  entire.  In  dltissimns 
besides  the  reduction  of  the  spinnerets,  the  central  process  is  split  into 
three  divisions.  In  these  forms,  however,  the  lingula  is  short  and 
generally  included,  unlike  the  typical  forms  of  Aleurodicus  or 
Paraleyrodes.  Unfortunately  the  adult  of  altissimus  has  never  been 
secured  as,  from  the  pupa,  it  appears  to  be  a  very  interesting  form; 
but  whether  it  is  nearer  Paraleyrodes  or  Aleurodicus  can  be  decided 
only  by  an  examination  of  all  the  stages. 

RESPIRATORY  SYSTEM. 

The  respiratory  system  in  Aleyrodicla?  seems  to  be  more  fully  devel- 
oped in  the  larval  stages  than  in  the  adults.  In  some  forms,  as  in 
those  belonging  to  the  citri  group,  there  are  in  the  immature  stages 
special  breathing  folds  developed  which  are  often  indicated  on  the 
dorsal  surface  by  sculpturing  and  the  outer  extremity  of  each  is 
guarded  by  stellate  or  other  serrations  on  the  margin  of  the  case. 
The  folds  are  three  in  number,  there  being  a  latero-thoracic  pair  and 
a  caudal  fold,  this  latter  extending  from  the  vasiform  orifice  caudad 
to  the  margin  and  forming  a  Y-shaped  structure  which  extends  to  the 
posterior  thoracic  pair  of  spiracles.  In  some  species,  even  when  the 
thoracic  folds  are  not  noticeable,  the  caudal  fold  will  be  long  and 
deep.  The  courses  of  the  various  tracheae  have  been  worked  out  by 
Woodworth  for  Aleyrodes  citri*  and  the  observations  of  more  recent 
writers  on  the  subject,  as  well  as  those  made  by  ourselves,  only  sub- 
stantiate his  findings. 

In  the  adult  the  system  follows  the  same  plan  as  in  the  larva. 
There  are  the  same  number  (four  pairs)  of  spiracles  present,  one  pair 
of  which  is  abdominal  and  situated  near  the  vasiform  orifice.  The 
trunks  and  girdle  are,  however,  much  more  reduced  in  the  mature 
insect. 

METAMORPHOSIS. 

The  metamorphosis  in  this  family  has  always  been  an  interesting 
and  problematical  subject  of  study.  During  the  later  larval  stages 
the  antennae,  mouthparts,  and  legs  become,  to  a  certain  extent^  atro- 
phied. In  the  pupal  stage,  however,  they  appear  to  be,  in  some  cases 
at  least,  functional.    In  Dialeurodicus  cockerellii,  for  example,  there 


is  not  onhr  a  prominent  labium  in        5  Stage,  but  it  is  armed  with 
sensoria.    The  function  of  the  ner-  :cni  is  r  nded 

during  the  entire  life  of  aleyro  ■  similar  s:  ^airs 

is  found  in  such  forms  as  ;his  indicates  little.    Hm 

gest:  7.1.  with  a  few  alterations,  seems  to  pass  over  from  the 

larva  to  the  adult.    The  reproduct:  _  ins  develop  in  the  pupal 

stage  and  some,  though  not  iults 

without  question  feed,  for  they  may  be  seen  in  the  act  and  the  h 
dew  a  further  evidence  of  this.     It  would  appear  that 

during  the  first  part  of  the  last  (pupal  lie  insect  lives  a  life 

dmilar  to  that  led  in  the  earlier       g         During  :.rt.  how- 

-hort  time,  while  transformation 
takes  place  within  the  larval  skin.  This  change  appears  to  be  gradual 
in  some  respects  and  the  metamorphosis  in  the  Aleyrodida?  may  be 
considered  as  of  an  intermediate  type. 

The  adult  emerges  through  a  T-shaped  opening  on  the  dorsum  of 
the  pupa  case.  A  short  time  before  this  opening  is  noticed,  the  in- 
sect may  be  seen  fully  formed  within  the  case,  and  rowds  in 
from  the  edges  the  rupture  takes  place.  The  thorax  is  first  to  em  _ 
followed  by  the  head.  The  antennae  and  legs  are  next  worked  free 
and  the  insect  assumes  an  upright  or  recurved  position  similar  to  that 
adopted  by  many  other  insects  in  this  proces-  Finally  the  abdomen 
rked  free  and  the  insect  moves  away.  The  time  normally  occu- 
pied in  this  pro  few  minutes.  TThere  the  pupa 
are  hard,  however,  a  much  longer  time  is  required  and  it  is  not  un- 
common to  see  in  ggle  f°r  hours  and  finally  die  without  being 
able  to  free  themselv  rr  the  adults  have  left  the  case  it  requires 
some  minutes  for  the  wings  to  expand  and  the  colors  and  waxy  secre- 
tion to  develop.  Morrill  and  Back*  have  given  careful  observations 
on  the  act  of  emergence  of  Aleyrod-  .  which  in  the  main  agree 
with  ours  here  recorded.  They  also  ^rive  the  effects  of  temper 
and  humidity  on  the  emergence  of  that  species,  stating  M  that  temper- 
ature and  not  humidity  is  the  more  important  factor  governing 
emergence  in  Florida.**  On  the  other  hand.  Mr.  E.  S.  Woglum,  of 
the  Bureau  of  Entomology,  who  has  made  extensive  observations  on 
-pecies  in  India  and  the  f  the  opinion  that  humidity 
verning  factor.  II  that  the  emergence  of  the  flies, 
at  least  in  any  numbers,  always  follows  a  rise  in  humidity,  while  the 
optimum  temperature  under  these  conditio:  her  with  a  low 
humidity              :o  check  emergence. 

CLASSIFICATI' 

:il  recer.  and  Al  •/*.  were 

recognized  for  the  family  Alevrodidje.     Within  the  past   three  or 
four  nera 
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rockUon,  Paraleyrodes.  and  Udamoselis.  These  genera  include 
spec:  :nga  considerable  variation  in  important  characters  and. 

with  other  material  available,  furnish  a  basis  for  the  consideration 
of  their  relationships  and  probable  lines  of  descent.  Information 
on  these  question-  is  ssential  for  a  correct  understanding  of  the  posi- 
tion of  the  family  among  the  Homoptera  and  for  the  assignment 
within  the  family  of  the  various  species  into  natural  groups. 

Until  the  recent  paper  by  Dr.  Enderlein18  no  attempt  has  been 
made  to  divide  the  family  into  subfamilies,  and  to  date  there  has  been 
no  attempt  to  show  the  natural  relations  of  the  genera.  Enderlein 
erected  the  subfamily  Udamoselina?,  in  which,  he  included  also 
Alex,  .  and  the  subfamily  Aleyrodina?,  in  which  were  placed  all 

other  known  forms. 

In  the  following  classification  we  restrict  Udamoselina?  to  the  forms 
in  which  both  media  and  cubitus  are  present.  Our  reasons  for  this. 
our  ideas  on  the  relation  of  the  genera  and  the  systematic  position  of 
the  family,  and  a  discussion  of  the  subfamilies  follow.  It  appears 
to  us.  from  a  careful  study  of  the  different  fonns,  that  the  Aley- 
rodida?  are  not  intermediate  in  position  between  the  Aphidida?  and 
Coccida?  but  that  they  form  an  offshoot  from  the  psyllid  stem.  This 
is  indicated  by  the  wing  venation  and  by  the  structure  of  the  mouth- 
parts,  legs,  and  genitalia. 

The  venation  of  the  wings  of  this  family  has  been  compared  with 
that  of  a  psyllid  wing  tinder  a  separate  heading  (p.  9)  and  it  is  clear 
that  the  ancestor  of  the  Aleyrodida?  had  a  wing  form  and  venation 
similar  to  the  psyllid  type.  Under  another  heading  (pp.  12-13) 
the  genitalia  of  this  family  and  those  of  the  Psyllida?  have  been  com- 
pared. The  resemblance  here  is  very  striking.  In  the  males  only  a 
slight  modification  of  the  structure  found  in  the  Psyllida?  is  necessary 
to  produce  the  type  found  in  Aleurodieus*  while  the  Aphidida?  have 
a  widely  different  structure.  la  the  females,  too.  the  same  condition 
is  found  to  be  true.  The  ovipositors  in  the  two  families  are  remark- 
ably alike,  while  in  the  Aphidida?  this  structure  shows  almost  no 
resemblance.  In  this  second  character,  then,  the  two  families  are 
d  to  be  closely  related. 

The  mouthparts  show  the  most  remarkable  resemblance.  In  fact, 
with  a  variation  in  form  of  some  parts  and  a  difference  in  size,  the 
two  are  identical.    Even  -  me  number  of  similarly  formed  taste 

sensoria  are  present  on  the  labium. 

In  the  legs,  again.  Larity  is  to  be  noticed.    In  the  presence 

be  pul villus  and  the  segmentation  of  the  tarsus,  the  Aleyrodida? 
are  much  closer  to  the  Psyllida?  than  to  the  Aphidida?. 

The  family  itself  shows  two  distinct  lines  of  descent.  In  the  one 
the  media  is  retained,  the  cubitus  is  lost,  and  large  compound  wax 
pores  are  often  developed  in  the  pupa?.     In  the  other  the  media  is 
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lost,  the  cubitus  is  retained,  and  no  pupal  compound  wax  pores  are 
present.  This  divides  the  family  at  once  into  two  distinct  sub- 
families to  which  the  names  Aleurodicinse  and  Aleyrodinse  may  be 
applied.  Outside  of  these  two  subfamilies  we  have  the  form  JJdamo- 
selis  pigmentaria,  which,  is  much  more  generalized  than  any  other. 
It  retains  both  media  and  cubitus  and  we  place  it,  at  present,  alone 
in  the  Udamoselinae.  We  have  included  in  the  Aleyrodinos  three 
genera,  Aleurochiton,  Aleyrodes,  and  Neomashellia.  The  first  is  the 
most  primitive,  and  from  it  Aleyrodes  has  arisen  by  the  reduction 
of  radius  t.  Neomashellia,  however,  seems  to  have  separated  earlier 
than  Aleyrodes,  for  it  retains  very  hairy  psyllid-like  claspers  and 
the  wing  venation  is  more  reduced.  The  genus  Aleyrodes  at  present 
includes  many  diversified  forms  and  a  careful  study  of  these  will 
no  doubt  necessitate  the  breaking  up  of  the  genus. 

In  the  subfamily  Aleurodicina?  the  most  primitive  form  seems  to 
be  Dialeurodicus  cocherellii.  This  species,  while  it  has  developed 
the  wing  venation  of  Aleurodicus,  still  retains  head  characters  which 
ally  it  to  Udamoselis.  The  pupa,  too,  has  no  compound  wax  pores 
as  in  the  genus  Aleurodicus.  With  this  species  as  type,  Cockerell 
erected  Dialeurodicus  and  placed  it  as  a  subgenus  of  Aleurodicus. 
It  is  evident,  however,  that  this  does  not  represent  its  true  position, 
but  that  it  is  considerably  older  than  Aleurodicus.  We  therefore 
make  it  the  type  of  a  genus  rather  than  a  subgenus.  The  species 
described  as  Aleurodicus  laMllei,  as  discussed  under  wax  pores 
(p.  14),  shows  characters  intermediate  between  Dialeurodicus  and 
Aleurodicus.  These  characters  are  so  marked  and  evidently  inter- 
mediate that  we  make  it  the  type  of  a  new  genus,  Leonardius,  allied 
to  Dialeurodicus  in  wing  form,  vertex,  and  vasiform  orifice,  and 
showing  a  development  toward  Aleurodicus  in  wax-secreting  struc- 
tures. The  genus  Aleurodicus  is  separated  at  once  by  the  wing 
venation,  the  definite  wax-pore  structures,  and  the  long  exserted 
lingula.  There  are,  however,  forms  of  this  type  in  general  structure 
which  have  an  included  lingula  and  wax  pores  tending  toward  those 
of  Paraleyrodes.  For  these  forms  we  erect  a  subgenus,  Metaleurodi- 
cus.  This  subgenus  does  not  seem  to  be  directly  on  the  line  toward 
Paraleyrodes.  It  is,  as  far  as  wax  pores  are  concerned,  but  the 
lingula  seems  to  place  the  group  by  itself. 

The  genus  Paraleyrodes  is  plainly  derived  from  near  Aleurodicus 
by  the  reduction  of  the  radius  and  pari  of  the  media,  and  by  the  short- 
ening of  the  spinnerets  and  the  cup  of  the  wax  pore.  At  the  same 
time  some  of  the  segments  of  the  antennae  have  united.  It  is  the  most 
specialized  genus  of  the  Aleurodicinse  as  Neomashellia  is  the  most 
specialized  in  the  Aleyrodin».  The  position  of  the  family  and  the 
relations  of  the  genera,  as  we  understand  them,  are  shown  in  figure  1. 
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Family  ALEYRODIDiE  Westwood. 

Small  or  minute  insects;  oviparous,  eggs  stalked;  metamorphosis 
intermediate;  larval  stages  (except  first)  quiescent  upon  leaves  of 
plants;  most  species  surrounded  or  covered  with  a  waxy  secretion. 

Mature  sexes  with  four  wings  which  are  transparent,  white,  clouded 
or  mottled  with  spots  or  bands.  Antennae  in  most  genera  of  seven 
segments;  compound  eyes  single  or  divided  (reniform)  ;  ocelli  two. 
Tarsi  of  two  segments,  terminating  in  two  claws  and  a  median  process 
or  paronychium;  mouthparts  suctorial,  labium  long,  3-segmented, 


ALEYf^ODID^l 


APHIDIDA 
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Fig.  1. — Genealogical  diagram  of  the  Aleyrodidae.      (Original.) 

seta?  four;  male  genitalia  a  pair  of  prominent  claspers;  female  geni- 
talia an  acute  ovipositor.  Anus  opening  dorsally  at  the  so-called 
"  vasiform  orifice." 

Subfamilies  of  the  Aleyeodid.e. 

A.  Forewing  with  radinsi,  radial  sector,  media,  cubitus,  and  anal  veins  present. 

Vertex    produced I.  Udamoselince. 

B.  Forewing  with  radial  sector  and  media  present;  radiusi  absent  or  present; 

paronychium  spine-like II.  Aleurodicinw  n.  subfam. 

C.  Forewing  with  radial  sector  and  cubitus  present ;  radiusi  absent  or  present ; 

paronychium  blade-like III.  Alcyrodinw. 


20 


CLASSIFICATION   OF   THE  ALEYEODID^. 

I.     Subfamily  Udamoselinje  Enderlein. 


The  members  of  this  subfamily  have  the  forewing  with  the  costa 
and  subcosta  distinct.  The  radius^  radial  sector,  media,  cubitus,  and 
anal  vein  are  present. 

One  genus  only,  Udamoselis^  is  known. 

Genus  UDAMOSELIS  Enderlein. 

Udamoselig  Enderlein,  Zool.  Anz.,  Bd.  34,  N.  7/8,  p.  231  (1909). 

This  genus  was  erected  by  Enderlein,  who  characterized  it  as 
follows : 

UDAMOSELIS  nov.  gen. 
(Fig.  2.) 

Radialramus  und  Media  bilden  im  Vorder-  und  Hinterfliigel  zusarnmen  eine 
Gabel.  im  Vorderfliigel  ist  der  Radialramus  verkiirzt.     Cubitus  im  Vorder-  und 


yln   2, — Wings  of  UdamoseUa  pigmmtarkt.     (Redrawn  from  Enderlein.) 

Hinterfliigel  vorhanden,  im  Vorderfliigel  aus  der  Media  nahe  dor  Basis.  Im 
Hlnterflttgel  dlchl  aeben  der  Wurzel  der  Media  entspringend.  Analis  (an) 
im  Vorderfliigel  als  felne,  aber  sehr  scharfe  lielle  Linie  (autura  olavi),  im 
Hinterflugel  wenlger  deutlich.  Axillaris  {aa)  Im  Vorderfltige]  als  dentliche 
Ader  entwickelt,  sic  fehlt  Lm  Hlnterflttgel.    Abdomen  sehr  lang  and  dunn  ($). 

in  der  .\iiite  der  Sttrn  ein  ziemllcb  grosser  kegelfOrmiger  Hflcker.  Jede  der 
beiden  groesen  Ocellen  llegeu  dlchl  dem  [nnenrand  der  A.ugen  oane  am  Hinter- 
rand  des  Scheitels  an. 

Type,  pigmentaria  imderleln. 
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[Translation.] 
UDAMOSELIS  no  v.  gen. 
(Fig.  2.) 

The  radial  ramus  and  the  media  both  in  the  fore  and  hind  wings 
form  a  branched  fork ;  in  the  forewing  the  radial  ramus  is  shortened. 
The  cubitus  is  present  both  in  the  fore  and  the  hind  wing;  in  the 
forewing  it  has  its  origin  in  the  media  near  its  base,  in  the  hind  wing 
it  starts  close  to  the  root  of  the  media.  Analis  visible  in  the  fore- 
wing as  a  fine  but  very  distinct  bright  line  (sutura  clavi),  in  the 
hind  wing  it  is  less  distinct.  The  axillary  (ax)  is  developed  as  a 
distinct  vein  in  the  forewing;  in  the  hind  wing  it  is  wanting.  The 
abdomen  of  the  male  insect  is  very  long  and  attenuated. 

In  the  middle  of  the  front  of  the  head  there  is  a  rather  large  cone- 
shaped  protuberance.  Each  one  of  the  two  large  ocelli  lies  close  to 
the  internal  margin  of  the  compound  eyes  near  the  posterior  margin 
of  the  occiput. 

The  terminology  of  wing-veins  used  by  Dr.  Enderlein  in  the 
preceding  diagnosis  does  not  correspond  with  our  ideas  on  the  sub- 
ject. As  discussed  under  "The  wings,"  we  consider  the  costa  as 
represented  by  the  margin,  and  the  "  fork  "  as  formed  by  radius  t  and 
the  radial  sector.  Below  we  tabulate,  therefore,  Dr.  Enderlein's 
terms,  giving  in  each  case  what  we  consider  the  correct  term : 

Enderlein  ri=Subcosta.  Enderlein  cw=Media. 

r  = Radius  i.  cm=Cubitus. 

m  =Radial  sector.  a#=Anal. 

Udamoselis  pigmentaria  Enderlein. 

(Fig.  2.) 

Udamoselis  pigmentaria  Enderlein,  Zoologiscken  Anzeiger,  Bd.  34,  No.  7/8, 
p.  231  (1909). 

ORIGINAL  DESCRIPTION. 

$ .  Kopf  sehr  klein,  breiter  als  lang,  kaum  so  breit  wie  die  Halfte  der  Thora- 
calbreite.  Augen  sehr  gross,  blassgelblieh,  jedes  Auge  nimint  1/3  der  Kopfbreite 
ein  und  ist  von  Kopfliinge.  Scheitel  blassgelblieh,  ausserster  Hinterrand  in  der 
Mitte  schwarz,  Scheitelnaht  sehr  tief,  der  Hinterrand  ziemlich  tief  stuinpf- 
winkelig  ausgeschnitten ;  die  beiden  Scheitelhalften  klein,  etwas  langer  als  breit. 
Die  beiden  Basalglieder  der  Fiihler  ziemlich  dick  und  braun,  Fuhlerinsertion  zur 
Halfte  in  den  Augenrand  eingeruckt,  der  Augeninnenrand  an  dieser  Stelle  schmal 
und  tief  eingebuchtet,  Einbuchtung  viel  tiefer  als  breit.  (Filhlergeissel  abge- 
brochen).  Den  Zwischenraum  zwischen  den  Fuhlerinsertionen  fiillt  ein  grosser 
ziemlich  hoher  kegelformiger  schwarzer  Stirnaufsatz.  Clypeus  relativ  gross,  in 
Gestalt  eines  gleichseitigen  Dreiecks,  dessen  eine  Ecke  nach  vorn  gerichtet  ist, 
rostgelb,  mit  ziemlich  langen  und  ziemlich  dichtstehenden,  senkrecht  abstehenden 
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braunen  Haaren  besetzt.  Riissel  etwas  liinger  als  die  Kopfhohe,  die  beiden 
Glieder  etwa  gleichlang,  1.  Glied  gelblicli,  am  Ende  briiunlich ;  2.  Glied  gelblich, 
Endhalfte  sehwarz,  nach  der  Spitze  zu  allmiihlich  zugespitzt.  Wangen  sehr 
kurz,  nur  vor  den  Augen,  Schliifen  fehlen. 

Thorax  rostbraun,  Scutellum  und  Postscutelluni  briiunlicbgelb.  Pronotnm 
kurz,  Hinterrand  in  der  Mitte  etwas  flach  eingedriickt.  Mesonotum  sehr  kriiftig 
und  dick,  hoch  gewolbt ;  Antedorsum  schmal,  nach  hinten  lang  und  spitz  ausge- 
zogen  und  gewolbt,  und  durch  tiefe  Parapsidenfurchen  abgesetzt ;  die  beiden 
Seitenfliigel  der  Dorsa  in  der  Mitte  kurz  vereinigt  und  durch  kleine  Furche 
getrennt ;  Scutellum  als  Querwulst,  die  etwa  2i  inal  so  breit  wie  lang  ist.  Ahn- 
lich  ist  das  Postscutellum,  nur  etwas  kleiner.  Der  Hinterrand  des  Scutellum 
und  Postscutellums  setzt  sich  jederseits  in  eine  scharfe  Querleiste  fort.  Das  An- 
dorsum  des  Metanotum  ist  fast  so  gross  wie  das  des  Mesonotum,  und  ist  durch 
eine  sehr  scharfe  Medianfurche  in  2  Hiilften  zerlegt.  Auch  die  Dorsa  des 
Metanotum  sind  in  der  Mitte  nicht  voneinander  abgesetzt.  Hinter  dem  Post- 
scutellum fiillt  es  hinten  steil  ab. 

Abdomen  sehr  lang  und  schmal;  die  sieben  ersten  Glieder  kurz,  etwas  flach, 
fast  1  mm.  breit  und  neben  den  Seiten  oben  mit  Langsf urche ;  S.  und  9.  Segment 
schmaler,  rohrenformig,  8.  so  lang  wie  breit,  9.  etwa  4  mal  so  lang  wie  breit. 
1.  Tergit  kurz,  in  der  Mitte  mit  drei  ziemlich  dichstehenden  feinen,  aber  scharfen 
Langskielen ;  2.  Tergit  mit  einem  ebensolchen  Mediankiel.  8.  Tergit  nach  hinten 
zu  etwas  steil  ansteigend.  Am  Ende  des  1.  Drittels  der  Oberseite  des  9.  Ter- 
gites  ein  kleiner  Hocker,  der  hinten  eingedriickt  ist.  1.  Sternit  sehr  kurz,  mit 
feinem  Mediankiel ;  2.  Sternit  mit  zwei  client  gedriingten  Mediankielen ;  3.  Sternit 
vorn  mit  einem  kleinem,  flach  dreieckigen,  etwas  eingesenkten  Feld,  von  dem 
jederseits  ein  feiner,  aber  scharfer  Kiel  ausgeht,  beide  divergieren  nach  hinten 
zu  und  stehen  senkrecht  zueinander;  beide  Kiele  setzen  sich  geradlinig  an  dem  4. 
Sternit  biszu  den  Hinterecken  fort.  Zangen  (des  $  )  sehr  schlank  oval  und  sehr 
lang.  etwas  mehr  als  §  des  9.  Segments.  Penis  kurz.  Abdomen  oben  bhiun- 
lichgelb.  Mitten  der  Tergithalften  des  2.  Tergits  mit  schwiirzlichem  Wisch, 
8.  Tergit  sehwarz  iiusserster  Hinterrand  fein  braunlichgelb  gesiiumt ;  unten 
brauulichgelb  mit  graubriiunlichem  Hauch. 

Beine  ziemlich  klein  und  zart,  sehr  sparlich  und  kurz  pubesziert ;  blass 
briiunlichgelb.  Schenkel  mit  kleinen  braunen  Punkten  besprenkelt.  Schienen 
und  Tarsen  diinn,  ausserste  Spitze  der  Schienen  und  des  1.  Tarsengliedes 
blassbraun,  Endhalfte  des  2.  Tarsengliedes  sehwarz;  die  beiden  Klauen  klein 
und  ziemlich  zart,  rostgelb.  Ein  Empodialanhang  (Paronychium)  ist  mit  der 
Lupe  nicht  erkennbar.  Hinterschiene  etwas  liinger  als  die  iibrigen,  die  Tar- 
senglieder  bei  alien  Beinen  fast  gleich,  und  zwar  das  zweite  ungefiihr  3  des 
ersten.  Die  beiden  Tarsenglieder  sind  zusammen  ungefiihr  die  Halfte  der 
Schiene.     Klauenliinge  ungefiihr  ft  der  Liinge  des  2.  Tarsengliedes. 

Fltigelspitzen  beider  Flttgel  ziemlich  eckig,  aber  abgerundet  Die  Gabel  fast 
rechtwinkelig  Im  Vorderflligel,  spitzwlnkelig  im  Ilinterfliigel.  Clavus  Im  Vorder- 
fltlge]  grofls,  bis  in  die  Ddltte  des  Binterrandes  reichend;  im  Ilinterfliigel  klein, 
etwa  his  zum  Ende  des  ersten  Viertels  des  Hinici  randes  reichend.  Vordeiiliigel 
relatiT  breit,  Hinterfltlge]  zlemlicli  Bchmal,  besonders  im  Basaltell.  Cubitus  im 
Hlnterfltlgel  gebogen. 

FldgelfUrbung  mid  Zeichnung  auf  dm-  Ober-  und  Unterselte  gledchmttsslg. 
Grundfarbe  des  Vorderflttgeli  ockergelb,  mit  feiner  verwaschener  brauner 
Sprenkelung,  <ii<>  nur  an  Colgendeu  Stellen  fehll  :  ein  demlicb  grosser,  halbkrels- 

fOrmlger,  mil  der  Basis  dem  Aussciiiande  aufliegender  Flock  an  dm-   Miindung 
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von  m,  ein  ebensolcher  am  Vorderrand  dicht  vor  des  Spitze,  ein  ebensolchi  c 
etwas  grosser  an  der  Miindung  von  an%  der  den  Cubitus  oahezu  tangiert,  ein 
weiterer,  etwas  kleinerer  und  verwaschener  dicht  neben  diesein  in  der  Alitt(,' 
des  Hinterrandes  und  ein  nahezu  kreisrunder  in  der  Mitte  zwisehen  der 
Radialgabelungsstelle  und  deni  Cubitus.  Zwisehen  den  beiden  hellen  Flecken 
am  Fliigelhinterrand  ein  ziemlich  dunkelbrauner  Fleck.  Ilinterflugel  ziemlich 
dicht  und  dunkelbraun  besprenkelt,  Spitze  etwas  lichter;  am  Vbrderrande  am 
Ende  des  1.  und  am  Ende  des  2.  Drittels  je  ein  grbsserer  ockergelber  Fleck. 
Fliigel  vbllig  matt,  ohne  jeden  Glanz,  ohne  Pubescenz  und  ohne  Bustiiubung. 


Vorderfliigellange  5.5  mm. 
Hinterfliigellange  3|  mm. 
Korperliinge  7  mm. 
Abdoniinallange  4*  mm. 


Thoracalbreite,  l-l  mm. 

Lange  des  9.  Segmentes  If  mm. 

Zangenlange  1\  mm. 


Vaterland  :  wahrscheinlich  Siidamerika.    1   $ . 


[Translation.] 

Male. — Plead  very  small,  wider  than  long,  hardly  as  wide  as  one- 
half  of  the  thoracic  width.  Compound  eyes  very  large,  pale  yellow ; 
each  compound  eye  occupies  one-third  of  the  wTidth  of  the  head  and 
equals  the  head  in  length.  Vertex  pale  yellow,  its  extreme  posterior 
margin  black  in  the  center.  Epicranial  suture  very  deep,  the  pos- 
terior margin  deeply  cut.  The  two  halves  of  the  vertex  small,  some- 
what longer  than  wide.  The  two  basal  joints  of  the  antennas  rather 
thick,  and  brown ;  the  insertion  partly  in  the  margin  of  the  compound 
eyes.  The  interior  margin  of  Nthe  compound  eyes  deeply  sinuate  at 
this  place,  the  sinus  being  much  deeper  than  wide.  (Remainder  of 
the  antenna?  broken  off.)*  The  interval  between  the  insertions  of  the 
antennae  is  occupied  by  a  large,  rather  high,  cone-shaped,  black 
frontal  protuberance.  Clypeus  relatively  large,  in  the  form  of  an 
equilateral  triangle;  one  angle  being  turned  to  the  front,  rusty  yel- 
low, provided  with  brown  hairs  that  are  rather  long  and  more  or 
less  close  together,  standing  off  at  right  angles.  Proboscis  somewhat 
longer  than  the  height  of  the  head,  the  two  joints  nearly  equal  in 
length.  First  joint  yellowish,  brownish  at  the  end;  second  joint 
yellowish,  black  at  the  end,  and  gradually  coming  to  an  acuminate 
point.  Cheeks  very  short,  only  in  front  of  the  eyes,  "  temples  "  not 
present. 

Thorax  reddish  brown,  scutellum  and  postscutellum  brownish  yel- 
low. Pronotum  short,  its  posterior  margin  having  slight  flat  de- 
pression in  the  center.  Mesonotum  very  robust  and  thick,  highly 
arched.  Antedorsum  narrow^,  attenuated  toward  the  rear  end  and 
arched  and  set  off  by  deep  parapsidal  furrows ;  the  two  lateral  wrings 
of  the  dorsa  united  in  the  middle  for  a  short  distance  and  separated 
by  a  small  groove.     Scutellum  in  the  form  of  a  cross  wTelt  which  is 
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about  two  and  one-half  times  as  wide  as  it  is  long.  Postscatellum 
very  similar  in  shape,  but  somewhat  smaller  in  size.  The  posterior 
margin  or  the  scutellum  and  the  postscutellum  is  continued  on  each 
side  by  an  acute  crosswise  welt.  The  anclorsum  of  the  metanotum  is 
almost  as  large  as  that  of  the  mesonotum  and  is  divided  by  a  very 
sharp  median  furrow  into  two  halves.  The  dorsa  of  the  metanotum 
are  likewise  not  set  off  from  each  other  in  the  center.  Behind  the 
postscutellum  there  is  an  abrupt  declivity. 

Abdomen  very  long  and  narrow ;  the  first  seven  segments  are  short, 
somewhat  flat,  almost  1  mm.  in  width,  and  having  along  their 
sides  a  superior  longitudinal  furrow ;  eighth  and  ninth  segments 
narrower,  tubuliform;  the  eighth  as  long  as  it  is  wide;  the  ninth 
about  4:  times  longer  than  wide.  First  tergite  short,  provided  in  its 
center  with  three  quite  distinct,  fine,  but  plainly  visible,  longitudinal 
keels.  Second  tergite  with  one  similar  median  keel.  Eighth  tergite 
somewhat  steeply  acclivous  toward  the  rear.  At  the  end  of  the  first 
third  of  the  upper  side  of  the  ninth  tergite  is  a  small  protuberance 
which  is  indented  in  the  rear  part.  First  sternite  very  short,  pro- 
vided with  a  fine  median  keel;  second  sternite  furnished  with  two 
median  keels  that  are  closely  crowded  together;  third  sternite  pro- 
vided at  the  front  with  a  small,  flatly  triangular,  somewhat  indented 
field,  from  which  issues  on  each  side  a  very  fine  but  distinct  keel. 
These  two  keels  diverge  toward  the  rear  and  become  perpendicular 
to  each  other.  Both  of  these  keels  are  continued  in  a  straight  line  in 
the;  fourth  sternite  as  far  as  the  posterior  covers.  Forceps  (of  the 
male)  narrowly  oval  and  very  long,  at  times  exceeding  two-thirds  the 
length  of  the  ninth  segment.  Penis  short.  Upper  side  of  the  ab- 
domen brownish  yellow.  In  the  center  of  the  second  tergite  there  is  a 
blackish  stripe.  Eighth  tergite  black,  its  extreme  posterior  margin 
bordered  by  a  fine  brownish-yellow  seam.  The  ventral  side  of  the 
abdomen  brownish  yellow,  with  a  brownish-gray  cast. 

Legs  very  small  and  slender,  very  sparsely  and  briefly  pubescent, 
pale  brownish  yellow.  Femur  sprinkled  with  small  brown  dot-. 
Tibiae  and  the  tarsi  thin;  distal  ends  of  both  the  tibia  and  the  firs! 
tarsal  joint  pale  brown;  distal  half  of  the  second  tarsal  joint  black. 
The  two  claws  small  and  quite  slender,  rusty  yellow.  An  empodial 
appendage  (paronychium)  is  not  visible  under  the  magnifying  glass. 
Posterior  tibia  somewhat  longer  than  the  others;  the  tarsal  joint-  in 
all  the  Legs  almost  equal  in  length,  the  second  being  ahout  two-thirds 
as  long  as  the  first.  The  two  tarsal  joints  are  together  about  one- 
half  the  length  of  the  tibia.  Length  of  the  claws  about  one-third  the 
Length  oi  the  second  tarsal  joint. 

Ends  of  both  wings  somjewhal  angular,  hut  rounded  oil.  The  bifur- 
catioD  almost  rectangular  in  the  brewing,  hut  acute-angled  in  the 
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hind  wing.  Club  in  the  forewing  large,  extending  as  far  as  the 
middle  of  the  posterior  margin.  Forewings  relatively  broad,  the  hind 
wings  rather  narrow,  particularly  in  the  proximal  part.  Cubitus  in 
the  hind  wing  curved. 

Color  of  the  wings  and  markings  on  the  upper  and  lower  sides  uni- 
form. BasaL color  of  the  forewing  ochraceous  yellow,  with  a  rather 
finely  increscent  brown  sprinkling,  which  is  wanting  only  in  the 
following  locations:  A  pretty  large  semicircular  spot,  its  base  resting 
on  the  exterior  margin  at  the  mouth  of  an;  another  spot  at  the 
anterior  margin  close  before  the  point;  a  still  larger  spot  near  the 
embouchure  of  an,  which  almost  touches  the  cubitus,  and  further- 
more a  smaller  spot  close  beside  the  cubitus  in  the  middle  of  the  pos- 
terior margin;  finally,  an  almost  circular  spot  in  the  middle  between 
the  cubitus  and  the  point  of  bifurcation  of  the  radial  vein.  Between 
the  two  light-colored  spots  on  the  posterior  margin  of  the  wings  there 
is  a  spot  of  rather  dark-brown  color.  Hind  wings  sprinkled  densely 
with  dark-brown  spots.  Their  apices  somewhat  lighter  in  color. 
There  is  a  large  ochraceous  spot  along  the  anterior  margin  at  the  end 
of  the  first  third  and  another  at  the  end  of  the  second  third  of  its 
length.  Wings  quite  colorless,  without  any  luster,  without  pubes- 
cence, and  without  any  powdering. 

Length  of  forewings  5.5  mm. ;  length  of  hind  wings  3.75  mm. ; 
length  of  body  7  mm. ;  length  of  abdomen  4.75  mm. ;  width  of  thorax 
1.5  mm.;  length  of  the  ninth  segment  1.75  mm.;  length  of  forceps 
1.25  mm. 

Habitat. — In  all  probability   South  America.    One  male. 


II.  Subfamily  ALEURODiciNiK  n.  subfam. 


The  members  of  this  subfamily  are  characterized  by  the  presence 
m  the  forewing  of  the  radial  sector  and  media.  Eadius  1  may  or 
may  not  be  present,  and  the  cubitus  is  rarely  faintly  indicated. 

The  type  genus  is  Aleurodicus. 

Four  genera  are  at  present  included  in  the  subfamily,  which  may 
be  separated  as  follows : 

Genera  of  the  Aleurodicin^. 

A.  Pupa  case  without   large  compound  pores.     Forewing  with   radiusi   and 

media  well  developed;  vertex  produced;  lingula  included;  antennae  of 
seven  segments Dialeurodicus. 

B.  Pupa  case  with  no  compound  pores,  but  with  agglomerate  pores;  radius i 

and  media  well  developed ;  antennie  of  seven  segments Leonardius. 

C.  Pupa  case  with  large  compound  pores;  radius i  and  media  well  developed; 

antennae  of  seven  segments Aleurodicus. 

D.  Pupa  case  with  compound  pores;  radius a  absent;  media  considerably  rer 

duced;  antennae  of  four  segments Paraleyrodes. 
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Genus  DIALEURODICUS  (Cockerell)  n.  gen. 

Forewing  with  radius^  radial  sector,  and  media  retained.  Vertex 
produced  into  a  prominent  cone-shaped  process.  Antennae  of  seven 
segments,  of  which  the  third  is  the  longest.  Paronychium  of  the 
foot  represented  by  a  stout  spine.  Pupa  case  flat;  no  compound 
pores  present  but  simple  pores,  either  scattered  over  the  surface  or 
somewhat  collected  into  areas;  vasiform  orifice  small,  lingula  setose, 
short  conical,  included  and  armed  with  four  spines. 

Type,  cockerellii  Quaint ance. 

Species  of  Dialeurodicus. 

I.  Dorsum  of  pupa  case  with  scattered  simple  pores;  large,  oval,  flat,  size 
about  1.63  by  1.23  mm.,  yellowish  brown;  surface  without  reticula- 
tions; wax  tubes  forming  the  marginal  rim,  separated  by  rather 

shallow  incisions.    Adults  with  large  spotted  wings cockerellii. 

II.  Dorsum  of  pupa  case  without  scattered  simple  pores ;  large,  oval,  flat,  size 
about  1.7  by  1.40  mm.  Dark  brown  to  blackish  (shiny  jet-black 
on  leaf)  ;  surface  with  some  reticulations ;  wax  tubes  forming 
margin  of  rim,  separated  by  deep  incisions tessellatus. 

III.  Dorsum  of  pupa  case  with  scattered  simple  pores  and  a  broad  subdorsal 

band  all  around  of  closely  set  simple  pores  divided  by  body  sutures 
into  six  more  or  less  distinct  patches.  Subovate  in  shape, 
size  1.5  by  1.12  mm.,  marginal  wax  tubes  separated  by  shallow 
incisions silvestrii. 

IV.  Dorsum  of  pupa  case  with  four  pairs  of  wax-secreting  pores  on  abdominal 

segments  4  to  7  and  a  submarginal  rim  all  around  of  simple  pores. 
Dorsal  disk  dark  brown,  with  four  radiating  patches  of  same  color 
on  each  side.  Shape  elongate,  elliptical,  narrowed  cephalad,  size 
2.36  by  1.28  mm.     Margin  of  case  entire pulchcrrimus. 

Dialeurodicus  cockerellii  (Quaintance). 

(PI.  IV,  figs.  1-14;  PI.  VII,  fig.  1;  text  fig.  3.) 

Aleurodicus  cockerellii  Quaintance,  Tech.  Series  8,  Div.  Ent,  U.  S.  Dept. 
Agr.,  p.  45,    (1900). 

ORIGINAL  DESCRIPTION. 

Pupa  case. — Size  about  1.63  by  1.23  mm.;  subovate  in  shape,  smaller  end 
cephalad.  Color  uniformly  yellowish.  There  is  but  slight  waxy  exudation 
from  dorsum,  which  Is  move  or  loss  mealy.  No  wax  rods  have  boon  observed. 
Dried  specimens  separate  easily  from  leaf,  leaving  usually  a  ring  of  white 
mealy  wax  of  the  size  and  shape  of  case;  extending  from  the  periphery  inward 
are  lighl  lines  of  this  mealy  wax,  more  or  loss  distinctly  marking  the  position 
of  the  abdominal  sutures  of  the  case.  Dorsum  of  pupa  case  almost  flat,  but  as 
seen  under  a  band  ions  is  much  wrinkled  transversely  in  dried  material.  These 
folds  or  ridges  occur  mainly  along  the  body  segments  and  posteriorly  become 
much  curved  around  tin-  rasiform  orifice.  Under  the  microscope  the  abdominal 
segments  are  Indistinct  and  scarcely  elevated,  except  In  the  medio-dorsal  line, 
where  a  slight  rounded  keel  may  be  observed.     .Margin  of  case  practically  en- 
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tire.  Very  slight  furrows  or  thickenings  extend  mesad  ;i  short  distance  from 
margin  of  case,  rather  marking  the  margin  into  more  or  less  distinct  rectangular 
figures.  Just  within  the  margin  all  around  is  a  series  of  very  small  disc-like 
pores,  usually  one  to  each  of  these  marginal  rectangles.  Dorsum  void  of  well 
developed  setae,  except  a  pair  just  within  the  caudal  margin;  but  there  is  a 
pair  of  small  setae  at  vasiform  orifice,  and  very  minute  setae  occur  here  and 
there  on  the  dorsum.  The  five  or  more  pairs  of  large  compound  pores,  so  usual 
on  dorsum  of  pupa  case  of  Aleurodicus,  seem  to  be  absent  in  this  species,  but 
very  many  minute  transparent  pores  may  be  detected  on  dorsum  under  high 
power   of   microscope. 

Vasiform  orifice  subcordate,  somewhat  longer  than  wide;  cephalic  margin 
straight;  at  caudal  end  there  is  a  short,  stout,  spine-like  protrusion.  Opercu- 
lum subrectangular.  about  half  length  of  orifice;  cephalic  and  caudal  margins 
practically  straight,  lateral  margins  rounded ;  lateral  and  caudal  margins  thick ; 
minutely  setose.  Lingula  quite  as  long  as  orifice,  very  broad,  and  bearing  dis- 
tal! y  two  pairs  of  setae, 
the  smaller  pair  proxi- 
mad;  minutely  setose. 

Rudimentary  legs 
and  antennae  on  ventral 
surface  quite  distinct. 
Distal  joint  of  legs 
with  a  straight  and 
truncate  spine.  Anten- 
na? usual,  minutely 
ringed. 

Adult  9  . — Length, 
about  1.96  mm. ;  fore- 
wing,  about  2.4  by  1.6 
mm. ;  length  of  hind 
tibia,  0.8  mm. ;  length 
of  hind  tarsus,  0.56 
mm. ;  length  of  front 
tarsus,  0.32  mm. ;  color, 
bright  yellow,  legs  and 

antennae  paler;  wings  very  broad,  and  rounded  distally.  Wings  marked  with 
more  or  less  circular  spots  of  brownish  black.  In  forewings,  along  cephalic 
margin,  are  three  spots  about  equidistant,  and  farther  distad,  on  curve  of  wing,  is 
a  spot  somewhat  farther  from  the  third  spot  than  are  two  and  three  from  each 
other.  There  is  a  spot  on  the  margin  of  outer  caudal  curve  of  wing  and  three 
spots  on  the  caudal  margin,  which,  however,  are  not  equidistant,  as  in  the  spots 
on  cephalic  margin.  Within  the  area  bounded  by  the  distal  fork  of  the  vein  are 
two  spots,  and  within  the  area  bounded  caudad  by  the  proximal  branch  are  from 
three  to  five  spots.  In  hind  wings  there  is  a  spot  on  outer  cephalic  margin, 
and  on  the  outer  caudal  margin  are  two  spots.  There  are  two  spots  in  the 
area  bounded  by  the  distal  fork  of  vein,  and  likewise  two  spots  in  the  area 
bounded  caudad  by  the  proximal  branch  of  vein.  Head  as  seen  from  above 
acute  cephalad,  and  margined  with  deep  reddish  or  brownish  black,  con- 
tinuous with  eyes  which  are  of  same  color.  Joint  1  of  antennae  short,  sub- 
cylindrical,  distal  and  irregularly  notched  or  toothed.  Joint  2  thick,  club- 
shaped,  about  three  times  longer  than  basal  and  bearing  two  or  three  setae 
on  outer  lateral  surface.  Joint  3  quite  long — quite  twice  the  length  of  fourth. 
Distal  joint  short,  terminating  in  a  single  seta. 
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Fig.  3. — Head  of  Dialeurodicus  cocke.reUii.      (Original.) 
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Received  by  the  Division  of  Entomology  at  Washington  from  Dr.  F.  Noack, 
Instituto  Agronomico,  Campinas,  Estado  de  S.  Paulo,  Brazil,  on  leaves  of  a 
myrtaceous  plant,  March  30,  1898,  and  again  from  Dr.  Noack,  on  same  plant, 
June  14,  1898.  The  writer  has  also  received  specimens  of  this  insect  from 
Prof.  T.  D.  A.  Cockerell,  to  whom  they  had  been  sent  by  Dr.  Noack.  The 
adults  are  unique,  in  the  genus  Aleurodicus,  from  the  more  or  less  circular 
spots  on  the  wings.  Div.  Ent,  Nos.  8010  and  8115.  Type  pupa-case,  S010, 
described  from  nine  specimens,  and  specimens  on  leaf  from  Prof.  Cockerell. 
Type,  adult,  8115,  described  from  two  specimens. 

Mr.  Adolph  Hempel19  has  been  able  to  observe  this  species  in 
nature,  and  has  added  the  following  interesting  descriptive  remarks: 

Grown  larva  and  pupa  yellowish,  about  1.87  millim.  long  and  1.33  millim. 
wide;  very  flat;  lateral  edge  thin.  Dorsum  covered  with  a  dense  thick  mass 
of  white  secretion,  arranged  in  a  marginal  fringe,  and  a  submarginal  oval  ring. 

Adult  male  light  yellow  in  color;  head,  eyes,  wings,  and  antenme  as  in  the 
female  Body  narrow,  2.21  millim.  long.  Extent  of  wings  4.93  millim.  Geni- 
talia large,  .430  millim.  long,  forcipate,  tips  strongly  curved.  Penis  fine,  tip 
curved  upward,  .190  millim.  long. 

Eggs  small,  elongate,  slightly  curved,  light  yellowish,  with  a  short  peduncle; 
usually  laid  in  an  irregular  mass  and  covered  with  a  fine  white  powder.  The 
eggs  hatch  in  from  11  to  13  days.  The  larva  stage  lasts  from  44-46  days, 
and  the  pupa  stage  from  15-16  days. 

Hab.  Campinas,  State  of  S.  Paulo,  on  the  underside  of  leaves  of  a  cultivated 
guava  (Psidium  cattleianum) .  The  entire  under  surface  of  the  leaves  becomes 
coated  with  a  fine  white  powder,  while  the  upper  surface  is  usually  covered 
with  a  black  fungus. 

Type.— No.  14761,  U.  S.  National  Museum. 

Dialeurodicus  silvestrii  (Leonardi). 

(PI.  V.  figs.  1-6.) 

Aleurodicus  silvestrii  Leonardi,  Bollettino  del  Lab.  di  Zool.  generale  e 
agraria  della  R.  Scuola  superiore  d'Agricoltura  in  Portici,  vol.  4,  pp. 
320-322   (1910). 

ORIGINAL  DESCRIPTION. 

Larva  (ultimo  stadio). — Corpo  ovale,  piatto,  un  poco  phi  acuminato  airinnanzi 
che  di  dietro,  provvisto,  lungo  il  margine  libero,  di  una  stretta  frangia  ininter- 
rotta  di  cera  biance  nivea. 

Al  dorso  si  osservano  6  nastri  cerosi  bianchissimi,  molto  vistosi,  i  quali  sono 
tontigui  colle  loro  basi  delimitando  in  tal  modo  un'area  centrale  di  forma 
esagonale  allungata  nel  senso  diametro  longitudinale.  Quest'area,  coperta 
da  pochi  glomeruli  di  cera,  viene  a  costituire,  direl  Quasi,  il  fondo  di  un'elegaute 
cesteJla  i  di  cui  latl  sarebbero  costituiti  dai  sunnnentovati  nastri  cerosi  i  quali, 
da  prima,  si  dirigono  in  alto  per  poi  ripicgarsi,  contort!  pi  ft  o  meno,  lateralmente. 

Denudato  l'insetto  esso  appare  di  un  bel  colore  vitellino  uniforme.  I  seg- 
ment! del  corpo  sono  ben  ristinti  tra  loro  specie  quelli  che  costituiscono  l'addome. 
Al  dorso,  lungo  il  margine,  a  breve  dislanza  da  esso.  si  osserva  una  serie  di 
ghiandole  ciripare  che  corre  parallels  al  margine  stesso. 

Nell'area  mediana  dorsale,  tutt'all'ingiro,  vi  sono  un  gran  numero  di  sbocchi 
di  ghiandole  ciripare  raccolti  in  0'  distiuti  aggruppanient  i,  de  i  quail  Ire  sono 
dlposti  a  destra  e  tre  a  sinistra  del  diametro  longitudinale  del  corpo  dell'insetto. 
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Plate  IV. 


DlALEURODICUS  COCKERELLII. 


Fig.  1.— Egg.  Fig.  2.— Pupa  case.  Fig.  3.— Rostrum.  Fig.  4.— Trophic  tubercle.  Fig.  5.— 
Leg  of  pupa.  Fig.  6.— Antenna  of  pupa.  Fig.  7.— Tip  of  same.  Fig.  8.— Vasiform  orifice 
of  pupa.  Fig.  9. — Margin  of  pupa  case.  Fig.  10.— Dorsal  spine  of  pupa  case.  Fig.  11. — 
Forewing  of  adult.  Fig.  12.— Costal  margin  of  forewing.  Fig.  13.— Antenna  of  adult.  Fig. 
14.— Foot  of  adult.    (Original.) 
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Plate  V. 


DlALEURODICUS  SILVESTRII. 

dorsal  view.  Fig.  2.  Same,  ventral  view.  Fig.  :>.  -  Vasifonn  orifice 
ol  pupil.  Fig.  4.— Leg  of  pupa.  Fig.  5.  Margin  of  pupa  case.  Fig.  6.  Pupa  case, 
showing  wax  secretion.    (Figures  redrawn  from  Leonard!.) 
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L'aggruppainento  inediano  destro,  come  il  oorrispondente  <li  sinistra,  Bono  bene 
distinti  dagli  aggruppamenti  contigui,  di  cui  i  due  anterlori,  come  pure  i  due 
posteriori  finiscono  col  confluire  tra  loro  rispettivamente  all'apice  anteriore  ed 
a  quello  posteriore  del  corpo  degl'insetto,  ove  d'altronde  i  detti  aggruppamenti 
presentano  il  magglore  ristringimento  loro.  La  cera  segregata  da  si  fatte 
ghiandole  ciripare  e  quella  clie  va  a  formare  i  nastri  cerosi  prima  ricordati. 
Altre  ghiandole  di  simile  fabbrica,  con  disposizione  simmetrica,  trovansi  diffuse 
sul  tegumento  compreso  tra  gli  aggruppamenti  di  cui  si  e  ora  tenuto  parola, 
mentre  ne  e  privo,  fatta  eccezione  per  la  serie  di  ghiandole  circummarginali 
gia  descritte,  la  porzione  posta  al  di  1&  di  essi. 

L'apertura  anale,  in  confronto  di  quella  della  specie  precedente,  e  molto 
piil  ridotta  nelle  dimension!  e  l'opercolo  che  la  ricopre,  in  paragone,  e  molto 
piu  largo  che  lungo,  la  lunghezza,  riuscendo,  a  malo  pena  piu  lunga  della  ineta 
della  larghezza.  La  linguetta  per  forma,  per  numero  e  per  disposizione  dei  peli 
vistosi  di  cui  e  ornata  rassomiglia  a  quella  della  specie  precedente  salvo  che  le 
dimensioni  sono  proporzionate  a  quelle  del  rispettivo  opercolo. 

Dal  lato  del  ventre  l'insetto  non  presente  nulla  di  speciale,  eccetto  le  zampe 
che  come  nell'  Aleurodicus  Lahillei  portano  al  loro  apice  anziche  una  ventosa  un 
robusto  uncino. 

Lunghezza  del  corpo  1500  fi. 

Larghezza  del  corpo  1120  fi. 

Lunghezza  dei  nastri  cerosi  circa  £  centirnetro. 

Larghezza  dei  nastri  cerosi  circa  \  millimetro. 

Adulti. — Sconosciuti. 

Habitat. — Raccolto  a  Jalapa  (Mexico)  su  foglie  di  una  pianta  rimasta  in- 
determinata. 

Gl'insetti  per  lo  piu  riuniti  in  numerose  colonie,  si  fissano  d'ordinario  ai  lati 
della  nervatura  mediana  della  foglia  disponendosi  alternativamente  uno  di  qua. 
e  Taltro  ai  di  la  di  detta  nervatura  formando  nel  loro  complesso  un'elegante 
di  segno  che  spicca  sul  verde  della  foglia  grazie  alia  bianchezza  perfetta  dei 
nastri  cerosi  che  si  innalzano  dal  dorso  dell'insetto. 

(.Translation.] 

Larva  {last  stage). — Body  oval,  flat,  a  little  more  acuminate  at  the 
anterior  end  than  at  the  posterior  end,  provided  along  its  free  mar- 
gin with  a  narrow  uninterrupted  fringe  of  snowy  white  wax.  At  the 
dorsum  there  are  seen  six  very  white  waxy  slender  tentacles,  very 
conspicuous,  which  are  contiguous  at  their  base,  delimiting  in  this 
manner  a  central  area  of  hexagonal  shape  elongated  in  the  direction 
of  the  longitudinal  diameter.  This  area,  covered  with  little  globules 
of  wax,  constitutes,  so  to  say,  the  bottom  of  an  elegant  cestus 
("  cestella  ")  the  sides  of  which  are  formed  by  the  base  of  the  above- 
named  waxy  tentacles,  which  at  first  are  directed  upward,  and  then 
bend  down,  contorted,  more  or  less,  laterally. 

When  denuded,  this  insect  appears  of  a  beautiful  uniform  vitelline 
color.  The  segments  of  the  body  are  quite  distinct,  particularly  those 
that  constitute  the  abdomen.  At  the  back,  along  the  margin,  and  a 
short  distance  from  the  same,  there  can  be  seen  a  row  of  wax-pro- 
ducing glands  which  runs  parallel  to  this  margin. 
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In  the  median  dorsal  area,  all  around,  there  are  a  large  number  of 
mouths  of  wax-producing  glands,  collected  in  six  distinct  groups,  of 
which  three  are  arranged  at  the  right  and  three  at  the  left  of  the 
longitudinal  diameter  of  the  body  of  the  insect.  The  middle  group 
on  the  right,  as  well  as  that  on  the  left,  is  quite  distinct  from  the 
contiguous  groups,  of  which  the  two  anterior  ones,  as  well  as  the  two 
posterior  ones,  unite  respectively  at  the  anterior  apex  and  at  the 
posterior  apex  of  the  body  of  the  insect,  at  which  points  these  groups 
are  of  their  smallest  width.  The  wax  secreted  by  these  wax-pro- 
ducing glands  is  that  which  goes  to  form  the  above-recorded  six 
waxy  tentacles.  Other  glands  of  similar  nature,  symmetrically  dis- 
posed, are  found  spread  out  upon  the  tegument  comprised  between 
the  groups  of  which  Ave  have  just  spoken,  but  such  glands  are  want- 
ing, with  the  exception  of  the  row  of  circummarginal  glands  already 
described,  on  the  part  of  the  tegument  outside  of  the  principal  groups. 

The  anal  aperture,  as  compared  with  that  of  the  preceding  species, 
is  much  smaller  in  size,  and  the  operculum  which  covers  it  is,  in  com- 
parison, much  wider  than  long,  the  length  being  scarcely  more  than 
one-half  of  the  width.  The  lingula,  by  its  shape  and  by  the  number 
and  disposition  of  the  sightly  hairs  with  which  it  is  ornamented, 
resembles  that  of  the  preceding  species  except  that  the  dimensions 
are  proportionate  to  those  of  the  respective  operculum. 

As  regards  the  venter  the  insect  presents  no  special  features  except 
the  legs  which:  like  those  of  Aleurodkus  lahillei,  carry  at  their  apex 
a  robust  claw  rather  than  a  pulvillus. 

Length  of  body  1.500  mm.;  width  of  body  1.120  mm.;  length  of 
the  waxy  tentacles  about  5  mm. ;  width  of  the  waxy  tentacles  about 
0.5  mm. 

Adults. — Not  known. 

Habitat. — Collected  at  Jalapa,  in  Mexico,  upon  the  leaves  of  a  plant 
the  species  of  which  is  undetermined. 

The  insects,  for  the  most  part  collected  in  numerous  colonies,  are 
ordinarily  attached  to  the  sides  of  the  middle  vein  of  the  leaf,  dis- 
posed alternately  on  the  one  and  the  other  side  of  this  vein,  forming 
in  their  totality  an  elegant  design  which  shines  upon  the  verdure  of 
the  leaf,  thanks  to  the  perfect  whiteness  of  the  waxy  tentacles  which 
arise  from  the  bark  of  the  insect. 

Dialeurodicus  tessellatus  n.  sp. 
(PI.  VI,  fig.  1;  PL  VII.  fig.  2.) 

From  (Vara.  Brazil,  on  Eugenia  mitcKelli.  Received  January, 
1906,  from  Mr.  F.  Richa.  This  species  in  the  pupal  stage  closely  re- 
Bembles  D.  cocherellii^  but  differs  in  the  character  of  margin  of  ease, 
in  the  vasiform  orifice,  absence  of  wax  pores  on  dorsum,  and  darker 
color  of  eggs  and  pupa  ease. 
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DESCRIPTION. 

Egg. — Length  about  0.32  mm;  color  shiny  brown  or  blackish,  with- 
out markings;  stalk  short  (PL  VI,  fig.  1). 

Pupa  case. — Size  about  1.7  mm.  long  by  1.40  mm.  wide ;  case  flat, 
applied  closely  to  leaf,  the  body  segments  distinct  as  transverse 
ridges;  color,  under  hand  lens,  shiny  dark  brown  or  blackish  (PL  VI, 
%  2). 

The  specimens  in  hand  show  no  waxy  secretions  from  dorsum  of 
case  nor  from  the  marginal  wax  tubes.  The  larva?  have  a  narrow 
fringe  all  around  the  white  wax  from  the  marginal  wax  tubes.  Under 
microscope,  pupa  case«brown,  the  more  central  portion  darker;  lighter 
bands,  more  evident  on  the  sides,  extending  transversely  across  dor- 
sum, marking  the  segments. 

Case  without  the  compound  wax  pores  present  in  Aleur  odious,  and 
the  simple  wax  pores,  scattered  over  dorsum  in  cockerellii,  are,  in 
the  present  species,  absent.  There  are,  however,  numerous  minute 
clear  points  over  entire  dorsal  surface,  some  occurring  singly  and 
others  in  pairs,  one  of  which  is  smaller  (PL  VI,  fig.  7).  The  mar- 
ginal wax  tubes  are  quite  distinct ;  the  incisions  deep  and  acute,  notably 
more  so  than  in  oockerellii.  Just  within  the  margin  all  around  is  a 
series  of  simple  wax  pores  on  the  marginal  wax  tubes.  (PL  VI, 
%•  8.) 

Case  very  flat,  the  lighter  specimens  showing  a  coarse  network  of 
darker  lines  on  dorsal  surface  (PL  VI,  fig.  2)  ;  margin  without  spines 
or  setse.  Vasiform  orifice  cordate,  about  as  broad  as  long;  caudal 
end  terminating  in  a  subcircular  orifice  or  pore;  operculum  subrec- 
tangular,  the  sides  rounded  and  margins  straight — about  twice  as 
wide  as  long.  Lingula  not  exserted,  stout,  subspatulate,  bearing  two 
pairs  of  spines.  (PL  VI,  fig.  6.)  On  ventral  surface,  legs,  antenna?, 
and  rostrum  quite  distinct ;  antennae  rather  short,  ending  in  a  finger- 
like process ;  rostrum  unusually  well  developed,  being  about  0.18  mm. 
long;  legs  short,  stout,  ending  in  single  hook.     (Figs.  3-5.) 

A  dults. — Unknown. 

Type. — No.  14762,  U.  S.  National  Museum.  Described  from  sev- 
eral pupse  in  balsam  mounts  and  specimens  on  foliage. 

Dialeurodicus  pulcherrimus  n.   sp. 
(PL  VIII,  figs.  1-8.) 

This  species  differs  from  the  typical  form  in  the  genus  by  having 
the  frons  produced  acutely  and  extending  beyond  the  cone  of  the 
vertex.  The  shape  of  the  pupa  case  is  also  somewhat  different  from 
that  of  coclcerellii.  The  general  characters,  however,  seem  to  ap- 
proach most  nearly  to  those  of  DMeurodiciis. 
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DESCRIPTION. 

Pupa  vase  (PI.  VIII,  fig.  1). — Shape  elongate  elliptical,  consider- 
ably narrower  cephalad  than  cauded ;  dorsum  somewhat  rounded,  with 
the  abdominal  segments  distinct,  the  sutures  very  plainly  marked  on 
the  subdorsal  area.  Vasiform  orifice  (PL  VIII,  fig.  2)  subcordate,  as 
wide  as  long,  with  the  anterior  margin  straight ;  operculum  trans- 
verse, considerably  wider  than  long,  the  caudal  margin  straight  but 
indented  at  each  side,  as  shown  in  the  figure;  on  each  side  of  caudal 
margin,  just  at  base  of  this  indentation,  a  small  seta  is  situated. 
Lingula  short,  conical,  and  forming  together  with  the  operculum 
almost  a  perfect  cone.  Its  tip  is  armed  with  two  pairs  of  large  setce 
and  both  operculum  and  lingula  are  minutely  setose.  Margin  (PL 
VIII,  fig.  3)  entire  and  just  within  it  all  around  is  a  row  of  simple 
wax  pores.  On  the  subdorsal  area  are  four  pairs  of  wax  pores,  one 
pair  on  each  of  segments  4  to  7.  These  pores  (PL  VIII,  fig.  4)  have  a 
clear  rim  and  a  central  dusky  area  with  a  dentate  margin.  Placed 
irregularly  near  these  are  also  noticed  a  number  of  minute,  clear, 
pore-like  areas. 

The  case,  under  the  microscope,  is  transparent,  with  the  exception 
of  a  central  dark-brown  region  and  four  radiating  bands  of  the  same 
color  on  each  side,  the  position  of  which  are  shown  in  Plate  VIII, 
figure  1.  A  narrow,  colorless,  central  longitudinal  band  is  present 
on  segments  3  to  8,  inclusive.  Each  of  the  dark  radiating  bands  has 
extending  through  its  center  a  darker  line  and  the  marginal  pores 
are  closer  together  on  the  dark  areas  than  elsewhere.  Size  of  case 
2.368  mm.  by  1.28  mm. 

Adult  female. — Head  (PL  VIII,  figs.  6  and  7)  with  the  vertex  pro- 
duced into  a  cone-like  process;  frons  also  produced  into  a  similar 
process,  which  extends  beyond  it ;  lower  portion  of  the  frons  and  face 
armed  with  numerous  spines.  Compound  eyes  dark  brown,  con- 
stricted in  the  middle;  ocelli  prominent,  bordered  by  a  dark  red  area. 
The  antenna?  are  absent  from  the  specimens  at  hand.  Fore-wing 
(fig.  4)  shaded  with  brown  and  mottled  with  a  darker  shade  of  the 
same  color  as  shown  in  figure.  The  extent  and  intensity  of  these 
maculations  varies  somewhat  with  the  individual ;  veins  brown,  the 
cubitus  represented  by  a  transparent  "fold;"  proximal  portion  of 
costal  margin  armed  with  stiff  hairs  and  entire  margin  with  small 
projections  on  which  setae  arc  situated.  Size  2.38  mm.  by  1.504  mm. 
Hind  wing  with  brown  maculations,  as  shown  in  Plate  VIII,  figure  1 ; 
the  proximal  portion  of  the  costal  margin  with  usually  eleven  promi- 
nent bristles.  Size  1.92  mm.  by  0.704  mm.  Paronychium  of  foot 
(  PI.  VIII,  fig.  8)  armed  with  a  prominent  bristle.  Lingula  of  vasi- 
form orifice  broad  and  rounded.  Length  from  vertex  to  tip  of  ovi- 
positor    L.91    mm.;   fore-tibia  0.48  mm.;  hind  tibia   0.8  mm.     Color 
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Plate  VI. 


DlALEURODICUS  TESSELLATUS. 

Fig.  1.— Egg.  Fig.  2. — Pupa  case.  Fig.  3. — Antennae  of  pupa.  Fig.  4. — Rostrum 
of  pupa.  Fig.  5. — Leg  of  pupa.  Fig.  6.— Yasiform  orifice  of  pupa.  Fig.  7  — 
Paired  pores  of  dorsum  of  pupa  case.    Fig.  8.— Margin  of  pupa  case.    (Original.) 
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Plate  VII. 


Fig.  1 .— Pup/e  and  Waxy  Secretion  of  Dialeurodicus  cockerellii  on  Leaf.    (Original.) 


Fig.  2.  -Pup/e  of  Dialeurodicus  tessellatus  on  Leaf.     Original.' 
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Plate  VIII. 


DlALEURODICUS  PULCHERRIMUS. 

Fig.  1.— Pupa  case.  Fig.  2. — Vasiform  orifice  of  pupa  case.  Fig.  3.— Margin  of  pupa  case. 
Fig.  4.— Subdorsal  pores  of  pupa  case.  Fig.  5.— Wings  of  adult.  Fig.  6.— Head  of  adult, 
lateral  view.  Fig.  7.— Head  of  adult,  dorsal  view.  Fig.  8.— Foot  of  adult.  (Fig.  7  less 
enlarged  than  Fig.  6.)    (Original.) 


LEONARDIUS   LAHILLEI.  33 

yellowish  brown;  shaded  on  the  thorax,  the  dorsum  of  the  abdomen, 
and  the  articulations  of  the  appendages  with  dusky  to  brown. 

Male. — Unknown. 

Type.—No.  14778,  IT.  S.  National  Museum.  Described  from  five 
females  in  balsam  and  two  pupa  cases,  one  in  balsam  and  one  dry 
upon  the  leaf.    Taken  by  Dr.  F.  W.  Urich  on  coconut  in  Trinidad. 

Genus  LEONARDIUS  n.  gen. 

Forewing  with  radius  n  radial  sector,  and  media  forming  the  veins; 
cubitus  present  in  freshly  emerged  wing  and  traces  of  it  sometimes 
present  later;  form  of  wings  rounded,  color  generally  mottled.  Ver- 
tex produced,  somewhat  cone-shaped.  Antenna?  of  seven  segments  of 
which  the  third  is  the  longest.  Paronychium  a  narrow  spined  proc- 
ess; pupa  case  with  a  series  of  agglomerate  pores,  some  of  which 
(the  two  anterior  abdominal  pairs)  take  on  the  nature  of  compound 
pores.  Lingula  of  pupa  case  conical,  included,  setose,  and  armed 
with  four  spines. 

Type:  lahillei  Leonardi. 

This  genus  is  related  to  Dialourodicus  in  the  acute  vertex  and  the 
wing  form  of  the  adult  and  in  the  character  of  the  vasiform  orifice 
of  the  pupa  case.  The  tendency  toward  the  development  of  com- 
pound pores  in  the  pupa  shows  its  relation  to  Aleurodicus. 

Leonardius  lahillei  (Leonardi.) 

(PI.  IX,  figs.  1-14;  text  figs.  4,  5.) 

Aleurodicus  lahillei  Leonardi,  Bollettino  del  Laboratorio  di  Zoologia  gene- 
rale  e  agraria  della  R.  Scuola  superiore  d'Agricoltura  in  Portici,  vol.  4, 
p.  316  (1910). 

ORIGINAL  DESCRIPTION. 

Larva  {ultimo  stadio). — Corpo  di  forma  decisamente  ovale  con  polo  anteriore 
appena  un  po'  pin  acurninato  del  posteriore,  leggermente  convesso  e  circoscritto, 
lungo  il  margine,  da  uno  strato,  abbaslanza  cospicuo,  di  secrezione  cerosa  bianco- 
grigiastra,  sulla  quale  viene  a  poggiare  l'orlo  libero  del  corpo  dell'insetto.  II 
corpo  di  questi,  lungo  il  margine  ibero,  e  notevolmente  ispessito  e  presenta 
tutt'  all'ingiro  una  frangia  cerosa  ininterrotta  e  molto  breve.  Al  dorso  l'insetto 
e  rivestito  da  altri  glomeruli  cerosi  e  di  piu  presenta,  ancora,  verso  la  regione 
mediana  di  esso,  4  filamenti  cerosi  molto  lunghi  e  robusti  come  si  pud  rilevare 
dalla    (fig.  1). 

Eliminata  la  cera,  che  piu  o  meno  bene  riveste  la  superficie  del  corpo  dell' 
insetto,  questo,  appare  di  una  tinta  ferruginea  piu  oscura  lungo  la  regione 
marginale  che  non  sia  verso  la  regione  mediana. 

Di  piu  si  nota  ancora  che  la  regione  cefalica  del  corpo  non  £  ben  distinta  dal 
torace  quanto  quest'ultimo  dall'addome,  come  i  segmenti  toracici,  in  confronto 
degli  addominali,  sono  meno  bene  separati  tra  loro. 

La  consistenza  del  tegumento  dorsale  non  e  uniforme,  ma,  al  contrario,  essa 
mostra  delle  zone,  variabili  in  dimensioni,  in  cui  la  cuticola  e  assai  esile  ed 
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incolora  e  tali  zone  corispondono  ad  aggruppamenti  di  numerose  e  minuscole 
ghiandole  ciripare  che  colla  loro  presenza  conferiscono  a  quelle  l'aspetto  di  tante 
membrane  cribrose.  Dette  zone  possiamo  distinguerle  in  due  categorie  a  seconda 
delle  loro  dimensioni  e  tanto  le  une  che  le  altre,  rispetto  al  diametro  longitudi- 
nale  del  corpo,  hanno  disposizione  di  perfetta  simmetria.  II  numero  delle  zone 
maggiori  e  di  7  paia  cosi  disposte:  Un  paio  situato  nella  regiqne  cefalica,  un 
paio  sul  secondo  segmento  addominale,  un'altro  sul  IV  segmento  addominale  e 
gli  altri  distribuiti  un  paio  per  caiscuno  dei  successivi  anelli.  II  secondo  e 
terzo  paio  rappresentano  le  zone  phi  vistose  e  sono  caraterizzate  per  presentare, 
verso  il  centro,  lo  sbocco  di  una  grossa  ghiandola  ciripara  provvista  di  un 
robusto  processo  cliitiniso  conico,  pin  o  meno  curvato,  sul  quale  viene  a 
modellarsi  il  lungo  filamento  ceroso  prima  ricordato ;  le  zone  successive  diminuis- 
cono  in  dimensioni  man  mano  che  si  riprocede  verso  l'estremita  posteriore. 

Le  zone  della  seconda  serie,  sono,  come  si  e  gia  osservato,  assai  meno  cospicue 
e  si  trovano  distribuite  particolarmente  nella  regione  cefalica  conforme  quanto 
vedesi  nella  fig.  2,  no.  1. 

Parallelamente  al  margine  del  corpo,  a  breve  distanza  da  esso,  corre  tuttf 
all'ingiro  una  corona  di  brevi  peli  distribuiti  simmetricamente ;  un'altro  paio 
di  peli  cosi  fatti  possiedono  ancora  i  segmenti  toracici  ed  uno  la  regione  cefalica. 
I  segmenti  dell'addome  presentano  pochi  sbocchi  di  minute  ghiandole  ciripare 
anch'esse  disposte  in  serie  ora  semplice  ora  dupiice. 

L'apertura  anale  presenta  l'opercolo  piuttosto  ampio,  poco  phi  largo  che  lungo 
con  linguetta  conica,  ottusa  all'apice  e  provvista  verso  l'estremita,  ai  lati,  di 
due  paia  di  setole  lunghette  e  abbastanza  robuste;  un'altro  paio  di  peli  meno 
vistosi  sta  piantato  sull'opercolo,  uno  a  destra  e  l'altro  a  sinistra  della  base 
della  linguetta. 

Dal  lato  de  ventre  l'insetto  non  presenta  alcunche  di  particolare,  salvo  le  zampe 
rudimentali  che  diversamente  di  quanto  si  nota  nelle  forme  del  genere  Aleurodes 
non  sono  provviste  al  loro  estremo,  come  quelle,  di  una  grossa  ventosa,  ma 
semplicemente  di  un  robusto  uncino. 

Questo  carattere,  suppongo,  deve  essere  costante  per  le  specie  che  rientrano 
nel  gruppo  degli  Aleurodicus,  poiche  lo  riscontrai  anche  nella  specie  che 
descrivero  in  appresso,  la  quale  non  v'ha  dubbio  sia  un'autentico  Aleurodicus, 
presentando  ben  distinti  tutti  i  caratteri  specifici  che  servono  a  tener  distinte 
le  forme  che  compongono  detto  gruppo  dagli  altri.  Se  esso  sar&  convalidato, 
ripeto,  da  altre  osservazioni  potra  fornire  un'ottimo  carattere  diagnostico  tutte 
le  volte  che  per  la  mancanza  delle  forme  adulte  lo  stadio  corrispondente  a  quello 
ora  descritto  presenti  gli  altri  caratteri  poco  spiccati  di  maniera  da  lasciare  lo 
studioso  in  dubbio  circa  il  posto  da  assegnare  alia  specie. 

Lunghezza  del  corpo  1520  n. 

Larghezza      "        "       1000  /x. 

Filamenti  cerosi  lunghi  oltre  un  centimetro.        i 
"  "      grossi  80  fi. 

Lunghezza  del  processo  conico  che  sorregge  il  filamento  ceroso  200  p. 

,\,t,ilto  ?.— Forma  generate  del  corpo  conforme  quella  delle  specie  congeneri. 
Ali  bene  sviluppate,  lo  anterior!  molto  pit!  ample  delle  posteriori,  rivestito  da 
una  tenuissinia  secrezlone  cerosa  biancastra. 

Tanto  lo  mi  anterior!  che  quelle  posteriori  presentano  numerose  macchie 
brunastre,  dl  Bvllnppo  vario  ed  a  contorni  piu  o  meno  frastegliatl  conforme 
quanto  osservasl  aella  Qg.  2,  No.  8. 

Zampe  piuttosto  Lunghe,  medlocremente  robuste,  disuguaii  tra  loro  essendo 
pin  breve  ii  paio  anterlore.  La  rarlabilitft  della  lunghezza  delle  zampe  e 
dovuta  specie  alia  maggiore  lunghezza  che  raggiungono  tra  tutti  gli  articoli 
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la  tibia  ed  il  tarso,  giacche  anca,  trocantere  e  feorme  In  tutte  e  tre  le  paia  di 
zampe  sono  di  egual  lunghezza.  Tutti  gli  articolJ  della  zampe  Bono  forniti  <li 
peli  i  quali  nel  complesso  sono  brevi  ed  esili,  i  piu  dellcatl,  ma  Qumerosi,  sono 
quelli  inseriti  sull'anca,  mentre  i  piu  robusti,  per  quanto  brevissimi,  sono  quelll 
piantati  sulla  tibia  la  quale,  verso  il  suo  apicedistale,  presenta  ancora  duo  spronl 
di  discrete  diipensioni.  II  tarso  al  suoapice  e  armato  di  due  lnnghe  e  robuste 
unghie  di  cui  una  al  suo  margine  interne  e  unidentata,  mentre  l'altra  S  inenne. 
Tra  le  due  unghie  vi  ha  poi  un  empodio  in  forma  di  lamina  fogliare  il  quale 
presenta  Porlo  marginale  esterno  fornito  di  numerosi  peluzzi.  L'estremita 
posteriore  dell'addome  termina  in  un  ovopositore  costituito  da  4  pezzi  di  cui  i 
due  esterai  hanno  l'orlo  esterno  dentato.  L'ultimo  sternite  mostra  un  certo 
numero  di  peli  dieposti  sinimetricamente  (fig.  2,  No.  11). 

L'apertura  anale  e  riparata  da  un'opercolo  a  forma  trapezoidale  munito  di 
linguetta  che  arriva  a  mala  pena  o  di  poco  o  sopravanzare  il  margine  posteriore 
dell'opercolo. 

Nulla  posso  dire  delle  antenne  con  precisione  perche  i  due  esemplari  feminine 
venuti  in  mio  possesso  le  avevano  spezzate;  dia  resti  rinvenuti  mi  sembra,  perO, 
che  esse  debbano  essere  conformi  o  poco  dissimili  da  quelle  delle  altre  specie. 
Colore  del  corpo  bruno. 

Lunghezza  del  corpo  piu  di  un  milli metro  e  mezzo. 
Ala  anteriore  lunga  2250  \i. 
larga  1350  /jl. 
"     posteriore  lunga  1920  /*. 
larga  1120  //. 

anca 150  At 

trocantere 100  n 

femore 450  //, 

tibia 540  n* 

I  articolo    del    tarso 220  fi 

II  ".         "         "     130  At 

unghie TO  fi 

anca 150  ai 

trocantero 100  n 

femore 450  fi 

tibia GOO/x 

I  articolo    del    tarso 230 /x 

II  "  "         "     130  it 

unghie 90  it 

anca 150^ 

trocantere 100  y. 

femore 450  ix 

tibia 700  y. 

I  articolo    del    tarso 300  /* 

II  "  "         "     150  tt 

unghie 90  p. 


Zampe  del  I  paio  lunghe  1660  fi 


Zampe  del  II  paio  lunghe  1750  /j. 


Zampa  del  III  paio  lunghe  1940  fi 


Habitat. — Raccolto  nell'Argentina  su  una  pianta  rimasta  indeterminata. 

L'insetto  si  rinviene  fissato  alia  pagina  superiore  delle  foglie,  in  colonie  piu  o 
meno  numerose  e  la  sua  presenza  e  facilmente  avvertibile  causa  l'ammasso  dei 
lunghi  filamenti  cerosi  dorsali  che  si  intrecciano  tra  loro  in  tutte  le  direzioni 
formando  cosi  una  specie  di  rete  che  probabilmente  ha  l'ufficio  di  proteggere 
gli  insetti  sottostanti  dai  nemici  che  li  insidiano. 
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[Translation.] 

Larva  (last  stage). — The  body  is  of  decisively  oval  shape,  with  its 
anterior  end  slightly  more  acuminate  than  the  posterior  end.  It  is 
slightly  convex,  and  along  its  margin  it  is  surrounded  by  a  sufficiently 
conspicuous  stratum  of  a  grayish-white  waxy  secretion,  upon  which 
rests  the  free  end  of  the  body  of  this  insect.  The  body  of  this  insect, 
along  its  free  margin,  is  considerably  inspissated,  and  it  presents  all 
around  an  uninterrupted  and  very  narrow  waxy  fringe.  On  the 
dorsum  this  insect  is  partially  covered  by  other  waxy  glomerules,  and, 
furthermore,  it  has  near  the  median  line  of  the  dorsum  four  very 
long  and  robust  waxy  filaments,  such  as  can  be  seen  in  figure  1 
I  fig-  4]. 


FlG.  4. — Leonardius  lahillei:  1,  Pupa  case,  dorsal  view  ;  .?,  papa  ease,  ventral  view  ; 
3,  anterior  abdominal  wax  pore  ;  k,  spine  of  pupa  case  ;  5,  vasiform  orifice  of  pupa  case ; 
6,  margin  of  pupa  ease  ;  7,  leg  of  pupa  ;  S,  wings  of  adult ;  9,  leg  of  adult ;  10,  foot  of 
adult,  11,  female  genitalia.      (Redrawn  from  Leonard!.) 

If  the  wax,  which  more  or  less  invests  the  surface  of  the  body  of 
the  insect,  is  removed  its  color  is  a  ferruginous  tint,  darker  along 
the  marginal  region,  but  less  so  toward  the  central  region. 

Moreover,  it  can  be  noted  that  the  cephalic  region  of  the  body  is 
not  very  distinct  from  the  thorax.  The  thorax  is  more  distinct  from 
the  abdomen,  as  the  divisions  between  the  thoracic  segments,  as  com- 
pared with  the  abdominal  segments,  are  less  well  marked. 

The  consistency  of  the  dorsal  tegument  is  not  uniform,  but,  on  the 
contrary,  it  shows  zones,  variable  in  dimension,  in  which  the  cuticle 
is  very  thin  and  transparent,  and  these  zones  correspond  to  groups  of 
numerous  and  minute  wax-producing  glands  whose  presence  causes 
these   (o  assume  the  appearance  of  so  many  cribrate  membranes. 
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These  zones  we  can  segregate  into  two  categories  according  to  their 
dimensions  and  both,  as  regards  the  longitudinal  diameter  of  the 
body,  are  arranged  in  perfect  symmetry.  The  number  of  the  major 
zones  is  seven  pairs,  arranged  as  follows:  One  pair  situated  in  the 
cephalic  region,  one  pair  upon  the  second  abdominal  segment,  another 
pair  upon  the  fourth  abdominal  segment,  and  the  others  distributed 
per  pair  upon  each  of  the  succeeding  rings.  The  second  and  the 
third  pairs  represent  the  most  conspicuous  zones  and  are  character- 
ized by  presenting  toward  the  center  the  mouth  of  a  thick  wax- 
producing  gland  provided  with  a  robust  chitinous  conical  process, 
more  or  less  curved,  upon  which  is  placed  the  long  waxy  filament 
formerly  described.  The  succeeding  zones  decrease  in  size  succes- 
sively as  we  proceed  backward  toward  the  posterior  extremity. 

The  zones  of  the  second  series  are,  as  has  already  been  stated, 
much  less  conspicuous  and  are  distributed  chiefly  in  the  cephalic 
region,  as  can  be  observed  by  examining  figure  2,  Xo.  1  [fig.  4,  1]. 


Fig.  5. — Leonardius  luhiUei,  showing  wax  rods.      (Redrawn  from  Leonardi.) 

Parallel  to  the  margin  of  the  body,  a  short  distance  therefrom, 
runs  all  around  a  corona  of  short  cilia  which  are  symmetrically 
distributed.  Another  pair  of  cilia  occupy  also  the  thoracic  seg- 
ments, and  another  pair  the  cephalic  region.  The  segments  of  the 
abdomen  present  a  few  mouths  of  minute  wax-producing  glands 
which  are  disposed  in  rows,  sometimes  single,  sometimes  double. 

The  anal  aperture  shows  the  operculum  of  rather  large  size,  its 
width  slightly  exceeding  its  length,  furnished  with  a  conical  lingula, 
obtuse  at  the  apex,  and  furnished  near  the  end  laterally  with  two 
pairs  of  rather  long  bristles  that  are  quite  robust.  Another  pair  of 
hairs  that  are  less  conspicuous  is  attached  to  the  operculum,  one  at 
the  right  and  the  other  at  the  left  of  the  base  of  the  lingula. 

In  regard  to  the  venter,  the  insect  presents  no  particular  features 
except  the  rudimentary  legs,  which  differ  from  those  generally 
noted  in  the  forms  of  the  genus  Aleyrodes  at  their  extremity  in  not 
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being  provided,  like  the  others,  with  a  pulvillus,  but  only  with  a 
robust  claw. 

These  characteristics,  I  suppose,  are  constant  in  the  species  which 
form  the  group  Aleurodicus,  because  I  find  them  also  in  the  species 
which  I  shall  describe  after  this,  of  which  there  is  no  doubt  that  it 
is  an  authentic  Aleurodicus,  as  it  presents  very  distinctly  all  the 
specific  characteristics  which  serve  to  keep  distinct  from  others  the 
forms  composing  this  group.  This  will  be  confirmed,  I  repeat,  by 
other  observations  which  will  be  able  to  furnish  a  perfect  diag- 
nostic characterization,  notwithstanding  the  fact  that  by  the  absence 
of  the  adult  forms  the  corresponding  stage  of  the  insect  here  de- 
scribed presents  the  other  characteristics  little  conspicuous,  so  as 
to  leave  the  author  in  doubt  in  regard  to  the  place  which  ought  to 
be  assigned  to  the  species. 

Length  of  body  1.520  mm.;  width  of  body  1.000  mm.;  length  of 
waxy  filaments  exceeds  1  centimeter;  thickness  of  waxy  filaments 
0.080  mm. ;  length  of  the  conical  process  which  supports  the  waxy 
filament  0.200  mm. 

Adult  female. — The  general  shape  of  the  body  conforms  to  that 
of  the  congeneric  species.  The  wings  are  well  developed,  the  an- 
terior being  much  larger  than  the  hind  wings.  They  are  covered 
with  a  very  thin,  whitish,  waxy  secretion. 

The  forewings  as  well  as  the  hind  wings  present  numerous  brown 
spots  of  varying  size  and  with  a  contour  more  or  less  notched,  as 
can  be  seen  from  figure  2,  No.  8  [fig.  4,  8] . 

The  legs  are  rather  long,  of  medium  thickness,  subequal,  the  an- 
terior pair  being  shorter.  The  variability  of  the  length  of  the  legs 
is  due  chiefly  to  the  difference  in  length  which  exists  between  all  the 
joints  of  the  tibia  and  the  tarsus,  while  the  coxa,  the  trochanter,  and 
the  femur  in  all  three  pairs  of  legs  are  of  equal  length.  All  the  joints 
of  the  legs  are  furnished  with  cilia  which,  on  the  whole,  are  short 
and  slender.  Those  inserted  on  the  coxa  are  more  delicate  but  more 
numerous,  while  those  inserted  on  the  tibia  are  more  robust  and 
shorter  in  length.  The  tibia  near  its  distal  apex  presents  also  two 
pin-;  of  considerable  size.  The  tarsus  at  its  apex  is  provided  with 
two  long,  robust  claws,  one  of  which  at  its  internal  margin  is 
furnished  with  a  tooth,  the  other  being  unarmed.  Between  the  two 
claws  there  is  an  empodium  in  the  shape  of  a  foliate  lamina  in  which 
the  external  marginal  edge  is  furnished  with  numerous  fine  hairs. 
The  hind  end  of  the  abdomen  terminates  in  an  ovipositor  consisting 
of  foui-  pices  the  outside  two  of  which  present  a  dentate  externa] 
margin.  The  last  sternite  shows  a  certain  number  of  hairs  system- 
atically arranged.     (Fig  2,  No.  11  [fig.  -1,  11]). 
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The  anal  aperture  is  sheltered  by  an  operculum  of  a  trapezoidal 
shape  provided  with  a  lingula  which  hardly  at  all,  or  only  a  short 
distance,  projects  beyond  the  posterior  margin  of  the  operculum. 

I  can  state  nothing  with  precision  about  the  antenna?  because  in  the 
two  female  specimens  which  came  into  my  possession  they  had  been 
broken  off;  from  the  small  remainder  still  intact  it  seems  to  me,  how- 
ever, that  they  are  alike  in  conformation  with,  or  only  little  dissimilar 
from,  the  antennae  of  other  species. 

Color  of  body  brown.  Length  of  body  a  little  more  than  1.5  mm. ; 
length  of  forewing  2.250  mm.;  width  of  forewing  1.350  mm.;  length 
of  hind  wing  1.920  mm.;  width  of  hind  wing  1.120  mm. 


Length  (total)  of  the  first  pair  of  legs  1.660  mm. 


Length  (total)  of  the  second  pair  of  legs  1.750  mm. 


coxa 

0. 150 

trochanter 

.10 

femur 

.450 

tibia 

.540 

1st  tarsal  joint 

2d  tarsal  joint 

claws 

._     .220 

__     .130 

.070 

coxa 

.150 

trochanter 

femur  _ 

__     .  100 
.450 

tibia 

.600 

1st  tarsal  joint  __ 

2d  tarsal  joint 

claws  _ 

__     .230 

__     .130 

.090 

coxa 

.  150 

trochanter 

femur 

__     .100 
.450 

tibia 

.700 

1st  tarsal  joint— 
2d  tarsal  joint- 
claws      _         

__     .  300 

__     . 150 

.090 

Length  (total)  of  the  third  pair  of  legs  1.940  mm. 


Habitat. — Collected  in  Argentina  upon  a  plant  not  classified. 

This  insect  is  found  attached  to  the  upper  surface  of  the  leaves,  in 
colonies  more  or  less  numerous,  and  its  presence  is  readily  ascertained 
because  of  the  accumulation  of  the  long  dorsal  waxy  filaments  which 
are  interlaced  amongst  each  other  in  all  directions,  thus  forming  a 
kind  of  net  whose  probable  office  is  the  protection  of  the  insects  from 
the  enemies  which  infest  it. 

On  January  18,  1912,  Dr.  C.  W.  Hooker  sent  from  Mayaguez, 
Porto  Rico,  specimens  of  an  aleyrodid  taken  on  Phoradendron, 
parasitic  on  almond.  These  insects  belong  to  the  genus  Leonardius 
herein  described.  They  agree  closely  with  the  description  of  lahillei 
given  by  Leonardi.     Slight  differences  are,  however,  noticeable.    In 
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our  specimens,  for  example,  the  forewings  are  slightly  shorter  than 
the  body,  while  in  lahillei  they  are  longer.  The  wings  are  also  some- 
what different ily  marked,  as  will  be  seen  from  the  illustrations,  and 
the  legs  are  relatively  shorter  in  our  specimens.  We  prefer,  however, 
pending  a  careful  comparison  of  the  types,  to  leave  the  present  form 
under  the  name  of  lahillei  and  give  the  following  descriptive  re- 
marks. 

DESCRIPTIVE  REMARKS. 

Egg  (PL  IX,  fig.  1). — Length,  0.352  mm.  Shape  elongate  ellip- 
tical, surface  unmarked,  but  numerous  oily  globules  showing  from 
within;  stalk  short,  inserted  slightly  laterad  of  the  base;  color  yel- 
lowish, with  an  orange-red  area  (part  of  the  embryonic  structure) 
at  or  near  the  base ;  red  eyespots  of  the  embryo  often  visible  through 
the  shell. 

Pupa  case  (PL  IX,  fig.  2).— Length,  1.44  mm.;  width,  0.88  mm. 
Shape  somewhat  oval,  broadest  across  the  anterior  part  of  the  abdo- 
men, narrower  cephalad,  dorsum  slightly  rounded,  with  the  seg- 
ments of  the  abdomen  and  the  median  longitudinal  thoracic  suture 
fairly  distinct.  There  are  seven  pairs  of  large  wax  pores  on  the 
dorsum,  one  pair  on  the  thorax,  and  six  pairs  on  the  abdomen. 
The  thoracic  pair  and  the  four  caudal  abdominal  pairs  are  of  the 
agglomerate  type  (PL  IX,  fig.  4).  They  consist  of  a  clear  mar- 
ginal area  and  a  central  area  composed  of  numerous  small  papillae 
or  rod-like  pores,  giving  this  area  the  appearance  of  a  brush.  The 
two  anterior  abdominal  pairs  (PL  IX,  fig.  5)  have  something  of  the 
nature  of  the  true  compound  pores  of  Aleurodicus.  There  is  a 
central  process  which  is  elongate  and  somewhat  curved.  Encircling 
this  at  the  base  is  a  series  of  spinnerets  which  are  not  elevated.  The 
outer  cup  is  shallow  and  outside  it  on  the  derm  is  a  circular  area  of 
papillae-like  pores  similar  to  those  present  in  the  agglomerate  pore. 
This  is  bounded  again  by  a  clear  area  in  which  are  a  few  scattered 
simple  pores. 

The  vasiform  orifice  (PL  IX,  fig.  3)  is  elongate  cordate,  with 
the  anterior  edge  straight  and  the  latero-caudad  margin  armed  with 
teeth  or  folds.  The  caudal  end  is  armed  with  a  prominent  projec- 
tion. The  operculum  is  almost  rectangular,  with  rounded  edges. 
somewhat  broader  than  long  and  armed  on  the  latero-caudad  border 
with  two  spines.  The  lingula  is  conical,  rather  elongate,  included, 
and  armed  with  four  spines.    Both  operculum  and  lingula  are  setose. 

A  pair  of  small  seta?  is  situated  just  cephalad  of  the  vasiform  ori- 
fice, and  within  the  margin  of  the  case  all  around  is  a  series  of  fine 
seta?.  The  margin  itself  is  entire  but  just  within  it  (PL  IX,  fig. 
6)  are  two  or  three  rows  of  rounded  papilhe-like  pores. 

The  color  of  the  case  under  the  microscope  is  yellow,  shading  into 
reddish  brown  near  the  margin.     On  the  leaf  it  appears  brown. 
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Plate  IX. 


Leonardius  lahillei. 

Fig.  1.— Egg.  Fig.  2.— Pupa  case.  Fig.  3.— Vasiform  orifice  of  pupa  case.  Fig.  4.— 
Agglomerate  wax  pore  of  pupa  case.  Fig.  5.— Compound  wax  pore  of  pupa  case.  Fig. 
6.— Margin  of  pupa  case.  Fig.  7.— Wings  of  adult.  Fig.  8.— Forewing  of  freshly  emerged 
specimen,  showing  the  cubitus.  Fig.  9.— Vertex  of  adult.  Fig.  10.— Antenna  of  adult. 
Fig.  11.— Male  genitalia.  Fig.  12.— Vasiform  orifice  of  adult  male.  Fig.  13.— Foot  of 
adult.    Fig.  14.— Same,  showing  claws  spread.    (Original.) 
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There  is  a  short,  evenly  trimmed  marginal  fringe  of  white  wax  all 
around  and  from  the  two  anterior  abdominal  pairs  of  pores  extremely 
long  overhanging  white  waxen  rods  are  secreted,  one  from  each  pore. 

These  give  the  case  the  appearance  of  a  phalangid  with  four  while 
legs.     The  agglomerate  pores  secrete  a  small  amount  of  granular  wax. 

Adult  female. — Length,  2.24  mm.  Vertex  (PL  IX,  fig.  9)  pro- 
duced, somewhat  cone-shaped,  with  a  median  longitudinal  furrow  ; 
ocelli  large  and  distinct.  Antenna?  (PL  IX,  fig.  10)  of  seven  seg- 
ments: I,  0.064  mm.,  cylindrical;  II,  0.096  mm.,  broad,  pyriform; 
III,  0.208  mm.,  narrow,  cylindrical;  IV,  0.128  mm.,  cylindrical;  V, 
0.08  mm.,  cylindrical,  armed  near  its  distal  end  with  a  fringed  sen- 
sorium;  VI,  0.016  mm.,  cylindrical;  VII,  0.064  mm.,  armed  at  about 
its  median  part  with  a  fringed  sensorium  and  terminating  in  a 
bristle.  Segments  III-VII  imbricated  and  armed  with  fine  hairs. 
Between  segments  V  and  VI  and  VI  and  VII  small  ring-like  seg- 
ments can  sometimes  be  observed. 

Forewings  2  mm.  long,  1.2  mm.  wide,  transparent,  marked  with 
dark  brown,  as  shown  in  Plate  IX,  figure  7;  hind  wings  1.76  mm. 
by  0.96  mm.,  marked  with  brown,  as  in  PL  IX,  figure  7.  In  the 
forewings  of  freshly  emerged  adults,  before  the  markings  are  evident 
the  cubitus  can  be  distinctly  seen  (PL  IX,  fig.  8). 

Fore-tibise  0.448  mm. ;  fore-tarsi,  proximal  segment  0.192  mm.,  dis- 
tal 0.112  mm.;  hind  tibiae  0.72  mm.;  hind  tarsus,  proximal  segment 
0.288  mm.,  distal  0.144  mm.;  claws  of  foot  (PL  IX,  fig.  14)  well 
curved  and  acute,  paronychium  a  narrow  hairy  structure  armed  with 
a  central  spine ;  ovipositor  acute,  armed  with  the  usual  spines.  Color 
of  head  and  thorax  a  reddish  brown,  shaded  on  the  segments  and 
appendages  with  dusky.  Eyes  brownish  black,  apparently  not  di- 
vided. Abdomen  a  brownish  yellow,  the  red  portions  of  the  eggs 
within  often  showing  as  a  red  blotch. 

Adult  male. — In  general  appearance  similar  to  the  female.  Fore- 
wings 1.84  mm.  by  0.9  mm.;  length  from  vertex  to  tips  of  claspers 
2.64  mm.;  genital  segment  0.512  mm.  long  (PL  IX,  fig.  11) ;  claspers 
0.48  mm.,  curved  and  acute;  penis  short  and  recurved. 

Genus  ALEURODICUS  Douglas. 

Aleurodicus  Morgan,  Ent.  Mo.  Mag.  (2)  vol.  3,  p.  32  (1892). 

Forms  in  this  genus  have  radius  19  radial  sector,  and  the  media 
present  in  the  forewing,  with  sometimes  an  indication  of  the  cubitus. 
The  paronychium  is  represented  by  a  large  spine  and  the  pupa  case 
has  large  compound  wax  pores.  A  study  of  the  forms  indicates  three 
subgenera. 

Type,  anonxe  Morgan. 
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Subgenera  of  Aleubodicus. 

I.  Lingula  of  pupa  case  long,  spatulate  or  conical,  exserted;  lingula  of  adult 
long,  narrow,  and  included ;  compound  pores  as  illustrated  in  Plate 
III,  fig.  2. 

A.  Sides  of  pupa  case  flat,  not  deiiexed  under  ventral  surface;  vertex  of 

adult  rounded Subgen.  Aleurodicus. 

B.  Sides  of  pupa  case  deflexed  under  ventral  surface;  vertex  of  adult 

slightly  bilobed Subgen.  Lecanoideas. 

II.  Lingula  of  pupa  case  short,  conical,  usually  included ;  lingula  of  adult  broad, 
rounded,  and  exserted ;  compound  wax  pores  of  pupa  case  as  illus- 
trated in  Plate  XXVII,  figure  3 Subgen.  Hetaleurodicus. 

Subgenus  ALEURODICUS  n.   subgen. 

Fore  wings  with  the  veins  as  given  for  the  genus.  Vertex  rounded, 
antennae  of  seven  segments,  of  which  the  third  is  the  longest ;  claspers 
of  male  long  and  narrow ;  penis  recurved,  usually  short ;  pupa  case 
flat,  with  a  number  of  large  compound  wax  pores  of  the  type  illus- 
trated in  Plate  III,  figure  2,  and  sometimes  a  number  of  small  re- 
duced ones.  Vasiform  orifice  with  a  long,  setose,  spatulate  exserted 
lingula,  which  is  armed  with  four  long  spines.    Size  usually  large. 

Type,  anonce  Morgan. 

Species  oe  Subgenus  Aleurodicus.0 

I.     Pupa  case  with  seven  pairs  of  compound  wax  pores,  one  cephalic  pair,  and 
six  abdominal  pairs. 

A.  All  seven  pairs  of  pores  equally  developed;  size  of  pupa  case  1.33  to  1.5 

mm.  long  by  0.83  to  1  mm.  wide;  pores  broad  and  shallow; 
margin  of  case  with  irregular  rectangular  areas  and  a  sub- 
marginal  row  of  strong  hairs;  outline  of  case  subelliptical  to 
ovate;  wings  white,  unmarked destructor. 

B.  The  two  caudal   pairs  of  wax  pores  and  the  cephalic  pair  more  fully 

developed  than  the  other  four  pairs,  and  with  very  long  ((Mitral 
chitinized  processes;  size  of  pupa  case  1  by  0.53  mm.,  shape 
elliptical;  edge  of  case  with  large  crenulatlons ;  egg  with  the 
stalk  much  longer  than  the  egg  itself.  Case  raised  on  a  vertical 
fringe  of  white  wax  and  the  dorsal  surface  covered  with  a  plate 
of  fused  dirty  white  wax,  through  which  the  compound  pores 
may    be   seen Jiolmcsii. 

C.  The  two  caiidal   pairs  of  pores  are  much  smaller  than  the  other  fire 

pairs. 
1.  Dorsal  disk,  as  well   as  the  submarginal  area,  covered  with  numerous 
Simple   pores;   compound   pores  very   large  ami   well   developed; 
margin   of  ease  entire,   with   a    row   of   stout    hairs  just  within. 
Lingula  long,  with  four  very  prominent  hairs;  operculum  with 


a  it  lias  not  teemed  wise  to  attempt  t<>  Include  In  tins  t«w  anonw  Curtis  and  oonspur- 
mi, is  Qnderjein.     in  the  former  species  the  description  Is  too  vague,  unci  In  the  Latter  the 

Immature  Stages  arc  as  yet  uukuown. 
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two  large  hairs  on  caudal  margin,  one  on  either  side.  Size  of 
pupa  case  1.8  by  0.92  mm.     Shape  broadly  elliptical.     Forewing 

of  adult  (female)  2.27  mm.  long,  marked  with  dusky  spots,  six 
forming  a  ring  around  the  margin  of  the  wing,  two  being  cen- 
tral. Segment  V  of  antenna?  with  a  fringed  sensorium  and  a 
stout  spine  near  its  distal  end.  Waxy  secretion  of  pupa  a  series 
of  fluted  bands  from  simple  wax  pores,  much  longer  than  case 
is  wide,  and  from  the  compound  wax  pores  are  produced  very 

long,  curling,  brittle,  glassy  wax  rods neglect  us. 

Dorsal  disc  without  small  simple  pores,  but  the  submarginal  area  all 
around  with  very  many,  forming  a  band. 
a.    Exposed  portion  of  lingula  of  pupa  case  long  and  spatulate;  oper- 
culum without  a  pair  of  spines  on  its  caudal  margin. 

(1).  Forewing  of  adult  with  one  large  central  reddish  brown  marking 
over  the  radial  fork  and  extending  from  the  costal  margin  to 
or  beyond  the  media.  Length  of  forewing  (female)  2.60  mm.; 
genital  segment  of  the  male  transversely  wrinkled  or  striate. 
Pupa  case  with  submarginal  row  of  stout  hairs;  size  1.30  by 
0.70  mm.  Shape  elliptical.  A  prominent  palisade  of  white  wax 
raises  the  case  from  the  leaf.  Dorsum  void  of  secretion,  except 
the  glassy  wax  rods  from  compound  wax  pores guppyii. 

(2).  Forewing  of  adult  with  four  transverse  gray  bands,  of  which 
only  the  third  and  fourth  are  joined  by  a  longitudinal  band 
(PI.  XIV).  Length  of  forewing  (female)  about  2.4  mm. 
Pupa  case  ovoid  or  subelliptical,  variable  in  size,  from  1.15  to 
1.3  mm.  long  by  0.7  to  0.85  mm.  wide.  Dorsum  of  case  powdered 
with  dirty  white  wax,  and  case  raised  by  palisade  of  white  wax. 

Lingula  unusually  large,  dark  browm  in  color dugesii. 

5.     Exposed  portion  of  lingula  of  pupa  case  short  and  conical;  caudal 
margin  of  operculum  with  a  pair  of  spines. 

(1).  Pupa  case  broadly  elliptical,  with  two  large,  dark,  latero-dorsad 
areas  extending  the  full  length  of  the  case.  Margin  entire, 
with  a  row  of  small  simple  pores  some  distance  within  it.  All 
around  on  the  submarginal  area  is  a  row  of  stout  hairs.  These 
occur  a  considerable  distance  mesad  on  the  dorsum,  some  of 
them  almost  between  the  compound  pores;  spinnerets  of  the 
compound  pores  spread  apart.  Size  of  case  1.33  by  1.15 
mm pulvinatus. 

(2).  Pupa  case  without  dark  latero-dorsad  areas,  but  of  uniform 
yellowish  color;  margin  entire  and  just  within  it  a  row  all 
around  of  large  boat-shaped  simple  pores.  A  submarginal  row 
of  long  hairs  present  inserted  in  about  the  same  region.  Spin- 
nerets of  compound  pores  compact.  Size  of  case  variable,  rang- 
ing in  length  from  0.98  to  1.26  mm.,  and  in  width  from  0.98  to 
0.7  mm.  Shape  broadly  oval,  slightly  narrower  on  cephalic  end. 
Forewing  of  adult  with  two  very  faint  dusky  markings,  one 
extending  from  the  costal  margin  over  the  radial  fork,  the 
other  at  the  apex  of  the  wing.  Length  of  forewing  (female) 
2.15  mm. ;  claspers  of  male  very  long  and  narrow.  Immature 
insects   occurring  along   midrib   of  leaf  and   surrounded   by   a 

copious  secretion  of  cottony-white  wax cocois. 
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3.  Submarginal  area  of  pupa  case  without  a  band  of  small  simple  pores, 
but  just  within  the  margin  all  around,  one  row  of  disk-like  sim- 
ple pores.  Forewing  of  adult  with  four  more  or  less  distinct 
dusky  areas,  one  within  the  radial  fork,  one  on  either  side  of 
the  union  of  radius  i  and  radial  sector,  and  one  on  the  proximal 
costal  margin.     Waxy  secretion  composed  of  distinct  fine  rods. 

trinidadcnsis. 

II.  Pupa  case  with  six  pairs  of  compound  wax  pores,  there  being  five  pairs  of 

abdominal  pores,  of  which  the  caudal  pair  is  reduced. 

A.  Case  with  marginal  row  of  large  simple  wax  pores,  bearing  within  several 

fine  rods;  margin  itself  entire  and  just  within  it  a  row  of 
prominent  hairs.  Compound  wax  pores  with  the  spinnerets  much 
reduced  and  short ;  lingula  spatulate,  very  long  and  large,  being 
about  three  times  as  long  as  the  operculum,  armed  with  four 
stout  hairs.  Size  of  case  1  by  0.S4  mm.,  shape  broadly  elliptical. 
Length  of  forewing  (female)  2  mm.  Wings  banded  with  dusky, 
as  shown  in  Plate  XXII,  figure  5 ornatua. 

B.  Pupa  case  without  a  marginal  row  of  large,  simple  wax  pores,  but  the 

submarginal  area  covered  with  numerous  very  small  pores; 
margin  entire;  caudal  margin  of  case  with  two  large  spines. 
Compound  wax  pores  with  the  central  process  about  the  same 
height  as  the  cup  and  the  spinnerets  not  reduced  and  short,  but 
about  two-thirds  the  length  of  the  central  process.  Lingula  very 
long,  spatulate,  armed  with  four  hairs.  Caudal  margin  of 
operculum  with  two  spines  or  hairs  situated  near  the  center. 

jamaiccnsis. 

III.  Pupa   case   with   five   pairs  of   compound   wax  pores,   there  being   four 

abdominal  and  one  cephalic  pair,  all  of  which  are  equally  de- 
veloped. Margin  of  case  entire;  just  within  it  a  row  of  large 
simple  pores;  smaller  pores  similar  to  these  are  scattered  over 
the  entire  dorsum ;  lingula  very  long,  narrow,  tapering,  and 
armed  with  four  hairs.  Size  of  case  1.25  by  0.85  mm. ;  shape 
elliptical;  waxy  secretion  fairly  abundant,  semiflocculent  or 
cottony,  and  more  or  less  hiding  the  insects  beneath__cocco/oocr. 

Aleurodicus  anonae  Morgan. 
(Plate  X,  figs.  1-12.) 

Aleurodicus  nnoim  Morgan,  Eut.  Mo.  Mag.  (2)  vol.  3,  p.  32  (1S02). 

a  Fig.    1.  Larva  of  Aleurodicus  anonce,  n.  sp.,  surrounded  with  white  secretion. 

2.  Mouth  organs  of  same  ;  a,  mandibular ;   b,  maxillary  setae ;  c,  labium  ; 

d,  labrum. 

').  Imago,   same  species,    <J>    x  22. 

4.  Genital  organs  of  male;  a,  penis. 

5.  Posterior  leg  of  imago. 

6.  Labium   of   same. 

7.  Genital  organs  of    9    imago;  a,  colon. 

8.  Larva,  deprived  of  the  white  secretion,  x  22. 

9.  Leg  of  same. 

10.  Lateral   funnel-shaped  secreting  gland  of  same. 

11.  Anus,  colon,  and  ileum  of  same. 

12.  Marginal  secreting  glands  of  same. 

•Explanation  of  Plate  I  [Plate  X],  quoted  from  original  description. 


Tech.  Series  27    Bureau  of  Entomology,  U.  S.  Dept.  of  Agriculture. 


Plate  X. 
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Aleurodicus  anon/e. 

Fig.  1.— Larva  surrounded  with  white  secretion.  Fig.  2.— Mouthparts  of  same:  a,  Mandibular;  b, 
maxillary  seta?;  c,  labium:  d,  labium.  Fig.  3.— Imago,  same  species,  female,  x  22.  Fig.  4.— 
Genital  organs  of  male.  Fig.  5.— Posterior  leg  of  imago.  Fig.  6.— Labium  of  same.  Fig.  7. — 
Genital  organs  of  female  imago.  Fig.  8.— Larva,  deprived  of  white  secretion,  x  22.  Fig.  9. — 
Leg  of  same.  Fig.  10.— Lateral  funnel-shaped  secreting  gland  of  same.  Fig.  11.— Anus,  colon, 
and  ilium  of  same.    Fig.  12.— Marginal  secreting  glands  of  same.    (After  Morgan.) 
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Aleurodicus  COCCOLOB/E. 

e  parasitized.    Pig.  2.     Pupa  case  nonparasitized.    Fig    3.    Vasiform  orifice 
ni  nonpar  asiti  zed  pupa  case.     Pig.  4.    Vasiform  orifice  of  parasitized  pupa  case.     Fig.  5.    Com- 
pound wax  pores  oi  pupacase.    Fig.  6.     Dorsal  pores  of  normal  form.    Fig.7.    Dorsal  pores 
of  parasitized  form.     Fig.  8.     Vlargin  of  normal  pupa  case.     Fig  9.— Margin  of  parasitized  pupa 
1 1  Original.) 
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We  have  seen  no  example  of  this  species.  Material  in  the  bureau 
collection  supposed  to  be  cmonce,  on  careful  scrutiny,  does  not  fairly 
conform  to  the  original  and  rather  indefinite  description.  So  far 
as  we  are  aware  anonce  has  not  been  rediscovered  since  it  was  de- 
scribed.    Following  is  the  original  description: 

Larva.  Oval,  depressed,  ochreous.  Longest  diameter  1.25  mm.  Antennae  ap- 
parently only  2-jointed,  the  second  long  and  lateral,  infundibuliform,  compound 
spinnerets  on  each  side,  and  posterior  to  these,  two  more  simply  constructed 
and  smaller  secret-glands  on  one  side,  also  one  on  each  side  anterior  to  the  first 
pair  of  legs.  Labium  one-jointed,  prolonged.  Labrum  quadrilateral.  Mandi- 
bular organs  short,  with  the  maxillary  setse  long  and  fine  (PL  I  [X],  fig.  2.) 
Anus  large,  with  long  framework  of  colon  easily  distinguishable. 

S  and  $  adult.  Length  2.25  mm.  Antennae  long,  7-jointed;  basal  joint  short; 
second  longer;  third  very  long;  fourth  and  fifth  subequal;  sixth  and  seventh 
shorter.  Legs  long;  the  posterior  pair  considerably  longer  than  the  others. 
Tarsus  2-jointed;  in  the  posterior  pair  of  legs  the  first  joint  of  the  tarsus  is 
the  longest,  in  the  others  equal.  Two  claws.  Tibia  and  tarsus  pinnate.  One 
stout  spine  at  junction  of  coxa  with  trochanter.  Several  small  stout  spines  at 
junction  of  tibia  and  tarsus.  Head  inserted.  Mesonotum  chitinous,  well  de- 
veloped. Scutellum,  a  pair  of  pyriform  plates.  Wings  white,  ample,  broad ;  an- 
terior incumbent,  length  3  mm. ;  posterior,  length  2  mm.  (PI.  I  [X].  fig.  3)  ;  strong 
central  nervure  bifurcated  near  the  apex;  branch  nervure  proceeding  from 
the  base  of  the  central  nervure.  Genital  organs  of  female  bivalvular,  and  be- 
tween the  halves  is  situated  the  ovipositor  (PI.  I  [X],  fig.  7).  In  the  male  the 
valvular  organs  are  modified  in  the  form  of  forceps,  between  which  lies  the 
penis  (PL  X,  fig.  4).  On  the  last  segment  of  both  sexes  are  two  external 
processes. 

Habitat:  Anona  muricata  and  Richardia  pacified,  Deinerara. 

(Aleurodicus)  Aleyrodes  asarumis  Shimer. 

Aleyrodes  asarumis  Shinier,  Trans.  Amer.  Ent.  Soc,  vol.  1,  p.  281  (1867). 
Aleurodicus  asarumis  Riley  and  Howard,  Insect  Life,  vol.  5.  p.  219  (1893). 
Aleyrodes  actew  Britton,  Ent.  News,  vol.  10,  p.  65,  pi.  4  (1905). 

This  species  was  described  as  an  Aleyrodes  by  Dr.  Shimer.  It 
was  later  transferred  to  Aleurodicus  by  Riley  and  Howard  in  Insect 
Life,  Volume  V.  page  219,  apparently  without  an  examination  of  the 
form,  and  this  placing  has  been  followed  by  all  subsequent  writers. 
In  Canada  it  occurs  in  large  numbers  on  the  underside  of  the  leaves 
of  the  wild  ginger  and  the  cohosh,  the  plants  from  which  Shimer 
described  it.  An  examination  of  specimens,  both  of  pupa  and  adults, 
collected  by  Prof.  T.  D.  Jarvis,  show  the  species  to  be  an  Aleyrodes 
and  not  an  Aleurodicus.  This  we  would  expect,  for  all  known  forms 
of  the  genus  Alevrodicus  inhabit  the  warmer  regions.  Following 
Eiley  and  Howard,  Dr.  Britton  considered  Shimer's  species  an 
Aleurodicus  and  redescribed  and  figured  the  form  from  the  same 
plant  under  the  name  of  Aleyrodes  actece,  in  Entomological  ¥ews, 
March  1905.  His  excellent  description  and  figures  can  now  be  trans- 
ferred to  Shimer's  species  and  finally  settle  the  standing  of  asarumis. 
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Aleurodicus  coccolobse  n.  sp. 
(Plate  XI,  figs!  1-8.) 

Collected  on  seagrape*  (Coccoloba  uvifera),  Progreso,  Yucatan,  by 
Samuel  Henshaw,  June  24,  1904,  and  forwarded  to  the  Bureau  of 
Entomology  by  Professor  Cockerell.  Only  a  fragment  of  leaf  bear- 
ing a  few  pupae  is  at  hand,  but  the  species  is  so  distinct  that  its 
recognition  from  the  pupal  stage  alone  will  be  easy. 

DESCRIPTION. 

Pupa  case. — Size  1.25  mm.  by  0.85  mm. ;  elliptical  in  outline,  mod- 
erately convex.  As  seen  under  hand  lens  the  abdominal  segments  are 
quite  distinct  as  transverse  ridges.  Color  dull  }^ellowish;  para- 
sitized specimens  brownish  black  or  plumbeous.  There  is  a  fairly 
abundant  secretion  of  wax  more  or  less  hiding  the  insects  beneath. 
The  secretion  consists  of  the  usual  long  wax  rods  from  the  compound 
wax  pores  and  a  fairly  copious  secretion  of  semiflocculent  or  cottony 
wax  from  dorsum  of  case.  There  is  a  secretion  all  around  of  a 
narrow,  short  rim  of  fused  glassy  wax,  seen  best  upon  the  removal 
of  the  more  abundant  flocculent  secretion,  and  which  largely  per- 
sists on  the  leaf  after  removal  of  case  (PI.  XI,  fig.  2). 

Under  the  microscope  the  case  is  pale  yellow  to  almost  colorless. 
Dorsum  of  case  thickly  covered  with  pores  which,  however,  in  the 
nonparasitized  individuals,  are  made  out  with  some  difficulty.  On 
the  more  central  dorsal  area,  or  dorsal  disc,  the  pores  are  fairly  large 
and  scattered  promiscuously.  The  smaller  pores  occur  in  a  sub- 
marginal  zone  all  around  the  case,  and  just  within  margin  all 
around  is  a  closely  set  row  of  pores  somewhat  larger  than  those  on 
the  dorsal  disc  (PI.  XI,  fig.  2).  The  location  of  these  pores  is  very 
evident  in  parasitized  pupae  (PL  XI,  fig.  1),  which  condition  ap- 
parently produces  rather  important  structural  changes  in  the  pores. 
In  the  case  of  the  pores  on  the  dorsal  disc  there  is  produced  from 
center  of  pore  a  short  papilla  or  peg,  acute,  rounded,  or  swollen 
at  tip.  From  each  of  the  smaller  pores  forming  the  submarginal 
zone  is  produced  a  short  finger-like  process.  The  pores  just  within 
margin  of  case  all  around  show  a  group  of  small  dark  granules 
surrounded  by  many  minute  granulations.  In  the  single  parasitized 
pupa  of  jamaicensis,  constituting  the  type  of  this  species,  are  to  be 
noted  the  same  minute  finger-like  processes  from  the  submarginal 
zone  of  pores,  but  the  dorsal  pores  above  mentioned  appear  to  be 
wanting  in  jamaicensis,  and  in  comparing  the  lingulaa  the  species 
are  readily  seen  to  be  different. 

Margin  and  dorsum  of  case  apparently  without  spines,  except  a 
pair  on  caudal  end  of  case. 
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On  each  side  of  the  abdominal  region  are  four  compound  wen 
pores,  and  there  is  a  pair  present  on  the  cephalic  end  of  case  (PI. 
XI,  fig.  5).  There  are  no  reduced  compound  pores  on  caudal  end 
of  case  as  in  many  species. 

Vasiform  orifice  broadly  cordate.  Operculum  subrectangular  and 
about  twice  as  broad  as  long,  the  ends  rounded.  Lingula  long,  ex- 
serted,  tapering  regularly  from  base  to  narrow  tip.  Two  pairs  of 
spines  arise  near  distal  end  of  lingula  (PI.  XI,  fig.  3). 

Adult. — Unknown. 

Type. — No.  14765,  U.  S.  National  Museum.  Described  from  a  few 
pupae  on  leaf,  and  three  parasitized  specimens  in  balsam  mount. 

Aleurodicus  cocois  (Curtis). 
(PI.  XII,  figs.  1-15;  PI.  XIV,  fig.  1;  text  figs.  6-9.) 

Aleurodes  cocois  Curtis,  Gardeners'  Chronicle,  1846,  p.  284. 
Aleurodicus  iridescens  Cockerell,  Psyche,  vol.  8,  p.  226  (1898). 

This  species  was  described  by  Curtis  from  specimens  on  coconut 
and  was  transferred  to  Aleurodicus  by  Morgan  (1.  c).  Later  it  was 
fully  described  by  Kiley  and  Howard  in  Insect  Life,  Volume  V,  page 
314,  and  later  Cockerell  described  what  appears  to  be  the  same  insect 
as  Aleurodicus  iridescens  in  Psyche,  June,  1898.  These  three  descrip- 
tions and  the  figures  accompanying  them  are  herewith  reproduced. 

ORIGINAL   DESCRIPTION. 

[Fig.  6  (1,  2,  3,  4,  5).] 

Aleyrodes  cocois  (the  Cocoa-nut  Aleyrodes).  There  is  a  little  white  mealy  fly 
which  sometimes  infests  the  cabbages,  and  an  allied  species  has  been  sent  from 
the  West  Indies,  which  differs  from  it  in  its  structure  and  economy.  We  are 
indebted  to  Sir  Robert  Schomburgk  for  specimens  of  this  curious  and  destructive 
insect,  the  publication  of  whose  history  will  be  acceptable  to  the  cultivator  of 
exotics,  and  it  is  to  be  hoped  that  it  may  lead  to  the  discovery  of  some  mode  of 
extirpating  it.  Sir  Robert  says,  "  On  my  arrival  in  Barbadoes,  I  was  forcibly 
struck  with  the  withered  appearance  of  the  Cocoa-nut  trees,  and  I  have  since 
been  told  that  a  disease  is  prevailing  amongst  them  which  threatens  to  destroy 
all  the  Cocoa-nut  trees  in  the  island.  This  remarkable  disease  showed  itself  in 
the  island  after  the  fatal  hurricane  in  1831,  and  there  are  only  a  few  trees 
which  are  not  afflicted  by  it.  It  is  no  doubt  to  be  ascribed  to  an  insect  allied 
to  Aleyrodes.  A  great  many  of  the  plantations  of  Cocoa-nut  trees  which  for- 
merly yielded  an  income  of  200  £  or  300  £  per  annum  have  not  a  single  tree 
which  bears  fruit.  The  lower  leaves  die  first  and  fall  off,  the  flowers  follow, 
or  if  nuts  should  have  been  formed  they  dwindle  away  and  do  not  arrive  at 
maturity ;  ultimately  the  budding  leaves  are  attacked,  and  the  crown  drops  off, 
leaving  the  withered  trunk.  ' 

"  It  is  considered  that  this  disease  has  been  introduced  since  the  hurricane, 
from  some  of  the  neighbouring  islands,  when  it  became  necessary  to  replace  a 
number  of  Cocoa-nut  trees  which  had  been  destroyed;  but  some  pretend  that  it 
has  been  occasioned  by  the  introduction  of  guano.     Smoking,  &c,  has  been  of 
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no  avail,  and  as  the  insect  most  sagaciously  places  itself  under  the  leaflet, 
where  it  is  protected  against  the  weather,  the  heaviest  rain  does  not  affect  it. 
It  has  been  advised  to  root  up  all  Cocoa-nut  trees  in  the  island,  and  after  the 
lapse  of  a  year,  when  it  is  thought  the  insect  may  be  destroyed,  to  replant  the 
plantations  from  seeds  imported  from  an  island  where  the  insect  does  not  exist. 
"  On  carefully  examining  the  leaves  of  the  Cocoa-nut,  it  is  evident  there  are 
two  distinct  insects  upon  the  under  surface,  an  Aleyrodes  and  a  Coccus.  They 
adhere  to  the  under  side  of  the  leaf,  and  are  surrounded  by  a  whitish  cottony 
or  resinous  powder ;  both  sexes  of  the  Aleyrodes  at  rest  and  with  their  wings 
closed  are  exhibited,  of  their  natural  size,  on  a  portion  of  the  leaf  (fig.  1)  [fig. 
6.  11,  and  also  some  oval  animals  producing  the  white  powder  in  abundance 
from  the  margins  of  their  sides,  and  these  I  suppose  are  the  larva  state  of  the 
Aleyrodes.  There  are  also  numbers  of  white  linear  cases,  as  shown  at  fig.  5 
[fig.  6,  5],  which  I  conceive  to  be  the  pupa?  of  a  male  Coccus;  indeed  I  found 
one  of  the  perfect  insects  sticking  to  the  surface.  At  fig.  2  [fig.  6.  2]  I  have 
represented  the  under  side  of  one  of  the  larva? ;  it  is  oval,  concave,  ochreous,  and 
shining,  with  six  minute  legs  and  ventral  wings,  like  a  female  Coccus;  but  I 
could  not  detect  any  proboscis  or  antenna?.  I  must,  however,  observe  that  the 
objects  had  all  suffered  from  extreme  pressure  and  great  heat,  and  it  is  not 

unusual  for  the  proboscis  to  be 
broken  off  in  removing  such  ani- 
mals from  the  surface  on  which 
they  are  feeding." 

The  winged  specimens  are 
larger  than  any  of  our  British 
Aleyrodes,  and  from  the  neura- 
tion  of  the  wrings  being  different, 
as  well  as  from  the  remarkable 
anal  forceps  of  the  male,  this  in- 
sect might  with  great  propriety 
be  separated  from  the  genus 
Aleyrodes.  A.  cocois  is  bright 
ochreous,  the  head  is  rounded, 
the  eyes  are  black,  oval,  and 
notched  on  the  inside,  and  I  think  I  could  discern  two  minute  ocelli  on 
on  the  inner  margins;  the  antenna?  are  as  long  as  the  thorax,  slender, 
and  apparently  seven-jointed,  basal  joint  stoutish ;  second,  the  longest. 
The  rostrum  is  stout  and  moderately  long;  the  thorax  is  nearly  orbicular,  the 
scutel  distinct,  the  abdomen  short  and  oval  in  the  male,  with  the  last  segment 
long,  narrowed,  and  cylindrical,  producing  two  long  incurved  claws,  forming 
a  pair  of  forceps  (fig.  3)  [fig.  6,  3];  wings  apparently  horizontal  in  repose, 
clothed  with  white  scales  or  hairs,  giving  them  a  powdered  appearance;  su- 
perior ample,  subelliptical,  with  a  strong  costal  nervure,  and  a  furcate  one 
with  a  longitudinal  nervure  beneath  It,  issuing  from  near  the  base;  inferior 
Wings  smaller/ with  a  single  forked  nervure.  Six  legs  slender,  hinder  long 
bin  simple;  the  tarsi  Inarticulate,  basal  joint  the  longest,  the  second  terminated 
by  two  slender  claws.  Female  similar,  but  the  abdomen  is  ovate-conic,  the 
apex  terminated  by  a  very  acute  transparent  valve  with  a  small  oval  hairy 
lobe  on  each  tide  I  fig.  4),  I  fig.  G,  <$]. 

As  insects  will   remain  in  an  embryo  state  for  long  periods,  every  vestige 
of  the  infested  trees  should  be  burnt   as  soon  as  they  are  taken  down,  and  the 

most  Allgenl  search  must  be  made  after  the  Aleyrodes  upon  plants  of  the 
game  natural  order  as  the  Cocoa-nut,  to  ascertain  if  there  are  not  colonics 
established  elsewhere.     There  is  the  larva  of  a  little  beetle,  called  Bcymnui, 


Fig.  6. — Aleurodicus  cocois:  1,  Insects  on  leaf; 
2,  pupa  case;  3,  adult;  k,  abdomen.  (From 
Curtis.) 
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which  destroys  the  European  Aleyrodes,  and  it  is  remarkable  that  no  parasitic 
insect  should  have  appeared  to  check  the  increase  of  the  Cocoa-nut  species, 
but  this  may  arise  from  the  disease  having  been  imported  without  its  usual 
attendant  antidote.  Fumigating  with  sulphur  would  arrest  the  plague,  if  it 
could  be  applied;  but  then  it  ought  to  be  done  simultaneously  to  be  effective, 
or  else  at  a  season  when  the  insects  are  inactive. — Ruricola. 


(Figs.  7,  8,  9.) 

The  egg  (fig.  41,  a)  [fig.  8,  a]. — We  know  the  egg  only  from  specimens  taken 
from  the  bodies  of  gravid  females.  Length,  0.29  mm. ;  greatest  width,  0.11  mm. ; 
length  of  pedicel,  0.0G4  mm.    From  these  measurements  it  will  be  seen  that  the 


Fig.  7. — Aleurodicus  cocois:  a,  Adult  female;  b,  side  view  of  abdomen;  c,  dorsal  view  of 
abdomen  ;  (I,  antenna ;  e,  head  from  side ;  /,  costa  of  forewing ;  g,  costa  of  hind  wing ; 
Ji,  tarsus;  i,  pulvillus  ;  fc,  adult  male;  I,  claspers.      (From  Riley  and  Howard.) 


egg  is  broader  in  proportion  to  its  length  than  that  of  Aleyrodes  citri.  The 
pedicel,  instead  of  arising  from  the  base  of  the  egg,  has  its  origin  on  the  side, 
somewhat  above  the  base,  as  shown  at  fig.  41,  a.    No  sculpturing  is  observable. 

Newly-hatched  larva,  first  stage  (fig.  41,  o)  [fig.  8,  &]. — What  we  assume 
from  its  size  to  be  the  first  stage  has  been  sparingly  found  in  a  more  or  less 
dried  up  condition  upon  the  leaves  of  guava  received.  It  is  0.41  mm.  long  and 
0.19  mm.  wide,  regularly  elliptical,  flattened  and  smooth.  Twelve  hairs  of  med- 
ium length  protrude  from  each  side.  Antennse  short,  apparently  five-jointed, 
joints  subequal.  Rostrum  one-jointed,  arising  from  a  point  half  way  between 
the  middle  of  the  body  and  the  anterior  extremity.  The  dorsal  anal  pore  is 
distinct,  and  the  long  conical  organ  protrudes. 

Larva,  intermediate  stage  (fig.  41,  d,  g)  [fig.  8,  d,  g], — A  stage  intermediate 
between  the  newly  hatched  larva  and  that  which  seems  full  grown  has  been 
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found  and  carefully  studied.  It  is  flattened,  of  short,  oval  form,  1.02  mm.  long 
and  0.84  mm.  wide.  The  legs  are  plain  and  are  short,  stout,  and  apparently 
three-jointed.  The  basal  joint  is  very  stout,  nearly  as  broad  as  loug;  the 
second  joint  is  slender,  about  twice  as  long  as  broad;  the  third  joint  is  very 
short,  and  bears  a  single,  stout,  curved  hook.  The  rostrum  is  distinct,  one 
jointed,  and  three  filaments  protrude.  Each  abdominal  segment  bears  laterally 
a  large,  complicated  pore,  from  which  protrudes  a  glassy  filament,  short  in  this 
stage,  but  very  long  in  the  following.  A  smaller  pore  is  situated  just  laterad  of 
the  base  of  the  antenna  and  those  on  the  anal  and  pre-anal  segments  are  smaller 
-than  those  on  the  others.  Antenna?  six-jointed.  Joint  1  short,  stout;  joints 
2  and  3  long,  sub-equal  in  length,  and  each  five  times  as  long  as  1;  joint  4 
one-half  as  long  as  2  or  3 ;  joint  5  one-half  as  long  as  4,  sharply  pointed  at  tip. 
Dorso-anal  pore  large,  distinct ;  protrusile  organ  conical  in  shape,  supported  by 
a  tri-lobed  chitinous  framework.  Entire  dorsal  surface  of  body  finely  granu- 
late, the  ventral  surface  granulate  laterally  to  the  large  pores.  Each  ventral- 
abdominal  segment  bears  a  transverse  row  of  eight  small  secretory  pores,  each 
of  which  seems  to  be  tri-cellular. 

Adult  larva   (fig.  40)    [fig.  9]. — Closely  resembles  the  preceding,  except  that 
it  is  much  more  convex,  and  has  very  long  glassy  filaments  and  an  abundant 


Fig.  8. — Aleurodicus  cocois:  a,  Egg;  b,  first  larva;  c,  leg  of  same;  d,  intermediate  larva, 
dorsal  view;  e,  protrusile  organ  of  same;  /,  secretory  pore  of  same;  </,  intermediate 
larva,  ventral  view;  h,  margin  of  body  of  same.      (From  Riley  and  Howard,  i 


secretion  of  white  wax.  Abdominal  segments  very  distinct,  arched  anterodor- 
Bally,  with  a  medium  longitudinal  ridge.  The  skin  of  this  larva  splits 
transverso-dorsally  along  the  hinder  edge  of  the  thorax,  and  from  the  middle 
of  this  slit  medially  and  longitudinally  to  the  cephalic  end  of  the  body.  From 
this  double  slit  the  pupa  presumably  emerges. 

Adult  female  (fig.  39,  </)  (fig.  7,  a  |.— Length.  2.1  mm.;  expanse,  4.1  nun.  Color 
dull  honey-yellow;  eyes  darker ;  abdomen,  when  swollen  with  eggs,  niueh  lighter 
and  bordered  with  abundant  waxy  secretions.  Antennae  six-jointed.  Basal 
Joint  short,  stout:  joint  2  (scape)  twice  as  long,  equal  to  it  in  width:  flagellars 
rugoso-annulate ;  joint  3  longest,  more  than  twice  as  loug  as  1  ami  2  together, 
and  equal  in  length  to  4,  5,  ami  <;  together.  In  dried  specimens  it  becomes  espe- 
cially constricted  at  two  points;  joint  1  rather  more  than  hall'  as  long  as  .'i ;  joint 
5  less  than  half  as  long  :is  I ;  j.»in  <;  equal  in  length  to  6.    .Toiut  <;  with  a  bristle 

at  tip,  the  other  joints  with  Sparse,  short  bristles.  Head  conical  when  seen 
from  above,  the  rostrum   plainly  2-jOlnted,  hut  perhaps  with  a  basal  joint;  the 

apical  joint  acute,  nearly  as  ion-  as  the  preceding  joint,    lives  pyrlfonn,  large. 
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Two  ocelli,  large  and  conspicuous.  Wings  large,  subopaque,  median  vein 
divided  at  two-thirds  wing  length.  Costa  of  fore-wing  finely  crenulate  to  tip, 
furnished  with  sparse  bristles  arising  below  edge  of  wing.  Costa  of  hind  wing 
with  8  or  9  rather  long  bristles  or  hairs  near  base.  Legs  slender,  moderately 
long,  hind  tibia  with  an  internal  row  of  bristles,  tarsi  2-jointed,  two  large  tarsal 
hooks,  with  a  median  basal  hook-like  appendage  much  smaller  than  the  lateral 
hooks.  Abdomen  with  six  plain  tergites,  but  five  visible  urites.  Sixth  tergite 
bearing  a  pronounced  median  curved  papilla ;  ovipositor  acute. 

Adult  male  (fig.  39,  k)  [fig.  7,  fc]. — Resembles  the  female  except  in  being 
more  slender  and  longer  by  virtue  of  the 
two  large  forficular  claspers,  nearly  as 
long  as  the  entire  abdomen  and  which 
gave  the  average  specimen  a  total  length 
of  2.8  mm.,  as  against  2.1  mm.  for  the 
female.  Between  the  two  claspers  is  a 
short  curved  style  rather  more  than  one- 
third  the  length  of  the  claspers.  Sixth 
tergite  bears  a  median  papilla  and  the 
fourth  urite  a  similar  one.  Color  of 
abdomen  much  darker  than  in  female, 
particularly  at  hind  border  of  segments ; 
claspers  still  darker. 

COCKERELL's    DESCRIPTION     OF    ALEU- 
RODICUS  IRIDESCENS. 


Agrees  with  A.  asarumis  in  having 
some  blackish  coloration  at  the  forking 
of  the  wing-vein,  but  differs  in  having 
the  body  and  legs  a  deep  chrome  yellow, 
and  the  eyes  not  divided.  Length  of  an- 
terior wing  2  mm. ;  wings  noticeably 
iridescent ;  a  blackish  line  on  the  costa. 
Pupae  along  the  mid-rib  of  the  leaf,  as 
in  Aleurodicus  puliinala  (Maskell  as 
Aleurodes),  surrounded  by  abundant  cot- 
tony secretion.  Pupa?  dark  grey  or 
plumbeous,  varying  to  brownish,  struc- 
tural characters  as  usual  in  the  genus. 
Yasiforrn  orifice  semicircular ;  operculum 
very  broad,  broadly  truncated  at  end. 
Four  large  round  orifices  on  each  side  of  Fig.  9. — Aleurodicus  cocois:  a,  Skin  of 
the  abdomen,  some  distance  from  the 
margin,  but  not  nearly  so  large  as  Maskell 
figures  for  pulvinata;  four  very  much 
smaller  orifices  in  the  caudal  region,  laterad  of  the  vasiform  orifice,  the  two 
hindmost  nearer  to  each  other  than  are  the  anterior  ones;  two  of  the  large 
orifices  at  the  cephalic  end,  and  also  four  small  ones  as  in  pulvinata,  but  they 
are  very  minute. 

Hab. — Ocean  beach  between  El  Faro  and  San  Pedro,  Tabasco,  Mex.,  June  12, 
1897,  on  "  Jicaco,"  a  bush:  with  large  leaves  growing  on  the  sand  flats  (Town- 
send)  Div.  Ent.  7824. 

In  the  original  description  there  is  little  given  by  means  of  which 
this  species  could  be  distinguished  from  others  in  the  same  genus. 


full-grown   larva   from   above. 
Riley  and  Howard.) 


(From 
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Realizing  this,  Riley  and  Howard  made  a  careful  description  of  the 
form.  The  material  upon  which  their  descriptions  were  based  is 
preserved  in  the  bureau  collection,  and  the  following  includes  a  study 
of  this  same  material.  Unfortunately,  a  slight  marking  on  the  fore- 
wings  of  the  species  was  not  considered  of  importance  by  Riley  and 
Howard,  as  it  was  no  doubt  overlooked  by  Curtis.  This  oversight 
has  led  Cockerell  into  the  error  of  redescribing  the  form  as  iridescent. 
Now.  however,  that  Riley  and  Howard's  specimens,  Cockerell's  types, 
and  many  other  examples  are  at  hand  for  study,  there  is  little  doubt 
that  all  these  forms  are  the  same  species. 

DESCRIPTIVE  REMARKS. 

Pupa  case. — The  pupa  cases  representing  the  Riley  and  Howard 
material  and  those  composing  Cockerell's  types,  as  well  as  numerous 
others,  are  identical  in  structure  as  follows:  The  case  (PL  XII, 
fig.  2)  is  surrounded  by  a  row  of  bristle-like  hairs  inserted  on  the 
dorsum  just  within  the  margin.  There  are  usually  13  of  these  to  a 
side.  One  pair  of  long,  prominent  caudal  hairs  is  also  present. 
Margin  entire,  and  within  it  all  around  (PL  XII,  fig.  7)  is  a  row  of 
large,  simple,  boat-shaped  pores  and  the  submarginal  area  is  covered 
with  very  many  minute,  simple  ones.  Along  the  median  thoracic 
region  there  are  four  pairs  of  small  tubercled  seta?  and  on  the  cephalo- 
lateral  portion  a  pair  of  large  compound  pores  of  the  type  illustrated 
in  Plate  XII,  figure  6.  The  abdominal  region  has  along  each  side 
four  large  compound  pores  similar  to  the  thoracic  pair,  and  on  either 
side  of  the  vasiform  orifice  are  two  reduced  ones.  The  vasiform 
orifice  is  nearly  cordate  and  just  cephalad  of  it  is  a  pair  of  seta4,  one 
on  each  side.  The  operculum  is  subelliptical,  broader  than  long,  and 
armed  caudad  with  two  prominent  bristles.  The  lingula  is  conical, 
exserted,  and  possesses  two  pairs  of  bristles.  Both  operculum  and 
lingula  are  minutely  setose. 

On  the  underside  (PL  XII,  fig.  3)  the  mouthparts,  legs,  and 
antenna?  are  distinct.  The  trophic  tubercle  is  large,  the  labium  quite 
distinct,  while  the  seta?  are  usually  carried  in  the  form  of  a  loop. 
The  antenna?  are  of  two  segments,  0.33  mm.  long,  and  the  proximal 
segment  is  short,  subcylindrical,  and  unarmed.  The  distal  one  is 
much  longer  and  annulated.  At  its  distal  end  a  short  unguis  is 
present  and  at  the  base  of  this  a  fringed  sensorium.  The  legs  are 
short,  thick,  of  two  segments,  and  armed  with  a  solitary  curved  claw 
(PL  XII,  fig.  4). 

There  is  considerable  variation  in  the  size  of  the  pupa  cases,  and  <>n 
this  ground  it  might  be  possible  to  separate  in'descens  from  cocois. 
Since,  however,  we  have  considerable  difference  in  the  cases  of  the 
Latter  species,  depending  upon  locality  and  food  plants,  it  seems 
hardly  justifiable  to  select  the  larger  specimens  and  cm  11  them  a  differ- 
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Plate  XII. 


Aleurodicus  cocois. 

Fig.  1.— Egg.  Fig.  2.— Pupa  case.  Fig.  3.— Portion  of  venter  of  pupa  case.  Fig.  4.— Claw  of 
pupa.  Fig.  5.— Vasiform  orifice  of  pupa  case.  Fig.  6.— Compound  wax  pore  of  pupa  case. 
Fig.  7.— Margin  of  pupa  case,  showing  boat-shaped  pores.  Fig.  8.— Forewing  of  adult. 
Fig.  9.— Proximal  costal  margin  of  forewing.  Fig.  10. — Distal  costal  margin  of  same.  Fig. 
11. — Head  of  adult.  Fig.  12.— Antenna  of  adult.  Fig.  13. — Vasiform  orifice  of  adult.  Fig. 
14.— Foot  of  adult.    Fig.  15.— Male  genitalia.    (Original.) 
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ent  species.  On  the  other  hand,  we  have  specimens  from  the  Canal 
Zone  in  which  the  pupa  cases  are  of  quite  a  different  form  from  the 
usual  type,  being  broader.    There  appear  three  varieties,  one  with  a 

large  and  comparatively  elongate  pupa,  one  with  a  small  elongate 
pupa,  and  one  with  a  broad  pupa.  In  these  there  appear  no  struc- 
tural differences.  The  larger  material,  that  which  we  might  call  the 
iridescens  material,  has  an  average  of  1.22  mm.  by  0.92  mm.,  the 
smaller  material  an  average  of  LOG  mm.  by  0.75  mm.,  while  the  Canal 
Zone  material,  lot  No.  6768,  has  an  average  of  1  mm.  by  0.89  mm. 
The  largest  specimen  found  in  any  material  was  1.26  mm.  by  0.98  mm. 
and  the  smallest  0.98  mm.  by  0.7  mm. 

The  arrangement  of  the  pupae  upon  the  leaf  in  reference  to  the 
median  vein  and  the  waxy  secretion  developed  about  them  is  similar 
in  Cockerell's  type  of  iridescens  and  in  cocois  (PI.  XIV,  fig.  1).  The 
difference  in  host  would  easily  account  for  the  slight  difference  seen. 

Adults. — Some  variation  is  shown  in  the  adults,  first,  as  to  size  and, 
secondly,  as  to  wing  marking.  The  type  of  Cockerell's  iridescens  in 
the  U.  S.  National  Museum  collection  is  a  small  male  and  will  be 
discussed  under  that  sex.  The  vertex  (PI.  XII,  fig.  11)  is  rounded 
and  the  antenna?  (PL  XII,  fig.  12)  are  of  seven  segments,  not  six, 
as  stated  by  Riley  and  Howard.  Segment  III  is  much  the  longer; 
II,  IV,  and  V  nearly  equal  in  length,  while  VI  and  VII  are  some- 
what shorter.  All  the  segments  are  imbricated,  and  V  and  VII  are 
armed  with  fringed  sensoria.  The  paronychium  of  the  foot  is  the 
usual  spine,  and  the  basal  segment  of  the  tarsus  is  nearly  twice  as 
long  as  the  distal  one.  The  f  orewings  are  armed  on  the  costal  margin 
(PI.  XII,  fig.  9)  with  conical  hairy  projections  and  two  alternate 
rows  of  large  bristle-like  hairs.  The  remainder  of  the  margin  (PI. 
XII,  fig.  10)  lacks  these  hairs.  The  wings  are  marked  with  two 
dusky  patches,  one  from  the  costal  margin  crossing  the  radial  fork 
and  the  other  at  the  distal  extremity  of  the  wing.  In  most  forms 
these  patches,  especially  the  distal  one,  are  very  indistinct,  but  many 
degrees  of  intensity  of  shading  occur,  and  in  specimens  from  Pro- 
greso,  Yucatan,  lot  No.  3286,  the  clouding  is  quite  marked.  Some 
dry  specimens  in  which  we  were  not  able  to  distinguish  any  marking 
showed  it  quite  plainly  when  balsam  mounts  were  made. 

The  female  genitalia  are  of  the  ordinary  Aleurodicus  type.  The 
forewing  is  2.15  mm.  by  1.15  mm.,  the  hind  tibiae  0.77  mm.,  and  the 
tarsi  together  0.307  mm. 

The  males  show  a  great  range  in  size.  This  is  shown  in  a  compara- 
tive measurement  of  parts.  The  type  of  iridescens  has  claspers  0.4 
mm.  long,  and  the  width  of  the  genital  segment  is  0.22  mm.  In  ma- 
terial of  cocois,  from  different  regions  and  hosts,  a  range  from  0.4 
mm.  to  0.92  mm.  is  met  with  in  the  claspers,  depending  upon  the 
size  of  the  individual.    The  average  seems  to  be  nearly  0.8  mm.    In 
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the  wings  a  similar  variation  is  met  with.  In  endeavoring  to  deter- 
mine whether  Cockerell's  type  was  different  from  the  forms  of  cocois, 
a  large  series  of  male  wings  was  measured.  Some  were  found  smaller 
than  Cockerell's  iridescens  and  some  larger,  while  in  every  case  the 
relative  position  and  lengths  of  the  veins  were  practically  identical. 
The  average  length  of  the  forewing  is  2  mm.  and  its  width  0.89  mm., 
and  the  hind  tibiae  average  0.7  mm. 

The  species  is  represented  from  the  following  localities  and  upon 
the  following  hosts : 


Locality. 

Host. 

Collector. 

Bureau  of  Entomology 
No. 

Port  of  Spain,  Trinidad. . . 

Quaintance  No.  3287. 

El  Faro  and  San  Pedro,  Mexico 
(iridescens). 

Progreso,  Yucatan 

"  Jicaco" 

Coccoloba  uvifera 

Coconut  palm. . . 

C  H.T.Townsend.... 
F.  Knab 

Quaintance  No.  3277 
(U.  S.  Nat.  Mus. 
Type  No.  14772). 

Quaintance  No.  3286. 

Barbados,  West  Indies 

Sir  Daniel  Morris 

Dr.  A.  Ernst 

Quaintance  No.  1706. 

Venezuela 

Quaintance  No.  3272. 

Isthmian  Canal  Zone 

Ouava  (?) 

E.  A.  Schwarz 

Quaintance  No.  6768. 

Aleurodicus  conspurcatus  Enderlein. 

(Fig.  10.) 

Aleurodicus  conspurcatus  Enderlein,  Stett.  Ent.  Zeit,  1909,  p.  282. 

The  following  is  Enderlein's  diagnosis  of  this  species.  It  is  un- 
known to  us  in  nature,  but  evidently  shows  a  relation  to  species  more 
generalized  than  those  of  this  genus  by  the  retention  of  the  cubitus 
(Enderlein's  analis).  When  all  the  stages  are  known,  it  may  be 
necessary  to  remove  it  to  one  of  the  earlier  genera. 


ORIGINAL  DESCRIPTION. 

Hell  briiunlich  gelb,  Augen  gran;  Beine  blass  ockergelblieh ;  Spitzenhiilfte 
ties  Abdomen  gran,  Seiten  der  Basalhitlfte  ockergolb.  Abdomen  sehr  sclnnal 
nnd  schlank  (  $  ),  letztes  Glied  etwa  2£  mal  so  lang  wie  breit,  vorletztes  etwa 
so  lang  wie  breit,  beim  9  gedrungen  nnd  knrz.  Endzange  des  $  sehr  lang  nnd 
schlank,  und  erst  am  Ende  nach  Innen  umgebogen,  etwa  | des  letzten  Segmentes ; 
Penis  In  Form  eines  stlibchenforinigen  Anhangs  am  Grnnde  der  Zangen  und 
zwiseben  ihnen,  sehr  kurz  (nur  etwa  !  der  Zangonlange),  diinn  und  senkrecht 
aufgerlchtet.  Stirnrand  von  oben  geseben  cine  etwas  abgernndete  reeatwlnkiige 
Ecke  bildend. 

Flttgel  hyaiin.  weiss  beetaubl ;  V'order-  and  Hlnterflttgel  mit  klelnen,  un- 
regelm&sslg  geformten,  brannen,  sp&rllcb  rerteilteu  Blacken.  Die  Ooeta  im 
Vorderflngel  fein,  aber  deutlich;  der  Radlalramus  (/•)  in  balden  Flttgeln  in  der 
Mil ic  stark  nach  dem  Aussenrande  zu  umgebogen.  Der  cubitus  endel  in  belden 
Fn'igeln  an  der  Hinterecke  des  Ausscurandes ;  im  Vorderlliigel  1st  er  nahe  der 
BarfS    stark,    nahe   dem    Fndo    srhwaeh    welUg    gcbuehtot.     Analis    im    \ order- 

flttgel  fein  aber  deutlich  bis  anr  ftfttndung  In  der  Ifltta  des  Hlnterrandes  in 
rorfolgen;  im  Hinterflttgel  fehlt  sle.     in  belden  Flttgeln  errelchen  Media  und 

ca  nieht  g:mz  den  Fliigelrand,  der  Kadialramus  endel  /iemlich  well   vom  Fliigel- 

rand  entfernt 
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Kurperlange  $  2.5  min.,  9  2  mm.;  Abdoniinallilngc  $1.75  mm.,  9  1  nun.; 
Vorderfliigellange  S  2.5  mm.,  9  3  mm.,  Hinterfliigellange  $  2.1  mm.,  9  2.75 
mm.  Grosste  Vorderfliigelbreite  51-5  mm.,  $  2  mm.  Grosste  HinterfliigH- 
breite  $  1.15  mm.,  9  1.5  mm. 

SM-Brasilien.  Santa  Catharina.  13  Exemplare  (3<$  und  10  9).  Gesain- 
melt  von  Liiderwaldt. 

Typen  im  Stettiner  Zoologischen  Museum. 

[Translation.] 

Clear  brownish  yellow.  Compound  eyes  gray.  Legs  pale  ochre- 
yellow,  lower  half  of  abdomen  gray,  the  lateral  part  of  the  basal 


Fig.  10. — Wings  of  Aleurodicus  conspurcatus.      (Redrawn  from  Enderlein..) 

half  ochraceous  yellow.  Abdomen  very  small  and  narrow  (male), 
its  last  segment  about  two  and  one-half  times  as  long  as  wide, 
penultimate  segment  about  as  long  as  it  is  wide,  in  the  case  of  the 
female  short  and  contracted.  Final  forceps  of  the  male  very  long 
and  attenuated,  at  its  termination  curved  inward,  about  at  the  dis- 
tance of  three-fourths  of  the  last  segment.  Penis  in  the  shape  of 
staff-like  appendix  at  the  base  of  the  forceps  and  situated  between 
them,  very  short  (only  about  one-fourth  the  length  of  the  forceps), 
thin,  and  erected  in  a  perpendicular  direction.  Front  margin  of  the 
head,  viewed  from  above,  forming  a  somewhat  rounded  rectangular 
angle. 
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Wings  hyaline,  powdered  with  white.  Both  the  forewings  and 
the  hind  wings  provided  with  small,  irregularly  formed,  brown 
spots  that  are  sparsely  scattered.  Costa  in  the  forewing  fine,  but 
distinct.  Radial  sector  (r)  in  both  wings  strongly  bent  in  the  middle 
toward  the  exterior  margin.  In  both  wings  the  cubitus  terminates 
in  the  hind  corner  of  the  exterior  margin.  Cubitus  in  the  forewing 
is  strongly  sinuate  at  its  base,  but  near  its  end  it  is  only  slightly 
undulated  and  sinuate.  "Analis  "  in  the  forewing  fine,  but  can  be 
followed  distinctly  as  far  as  its  bouchare  in  the  middle  of  the  pos- 
terior margin,  not  present  in  the  hind  wing.  Media  and  cubitus 
in  both  wings  not  quite  reaching  the  margin  of  the  wings,  and  the 
radial  sector  terminating  quite  a  distance  from  the  margin  of  the 
wings. 

Length  of  the  body,  male  2.5  mm.,  female  2  mm.;  length  of 
abdomen,  male  1.75  mm.,  female  1  mm.;  length  of  forewings,  male 
2.5  mm.,  female  3  mm.;  length  of  hind  wings,  male  2.1  mm.,  female 
2.75  mm.;  greatest  expanse  of  forewings,  male  1.5  mm.,  female 
2  mm. ;  greatest  expanse  of  hind  wings,  male  1.15  mm.,  female 
1.5  mm. 

Southern  Brazil,  Santa  Catharina ;  13  specimens. 

Aleurodicus  destructor  Mackie. 
(PI.  XIII,  figs.  1-7;  PI.  XIV,  fig.  2.) 

Aleurodicus  destructor  Quaintaiice,  Mackie,  Philippine  Agricultural  Keview, 
vol.  5,  p.  142   (1912). 

Coconut  leaves  infested  with  this  insect  were  received  August  22, 
1011,  from  Mr.  G.  E.  Xesom,  director  of  agriculture,  Manila,  P.  I., 
with  the  statement: 

This  scale  is  ofteu  found  upon  the  stems  of  young  fruit  and  in  some  cases; 
due  to  their  presence,  the  tree  is  unable  to  set  fruit.  According  to  the  natives, 
trees  infested  with  this  insect  often  die.  Many  of  the  owners  of  coconut  groves 
in  the  vicinity  where  this  scale  is  prevalent  are  rather  frightened,  and  seem 
to  believe  that  if  something  is  not  done  to  check  this  insect  their  groves  will 
be  completely  destroyed. 

From  the  above  it  would  appear  that  this  insect  is  an  important 
enemy  of  the  coconut,  exceeding,  perhaps,  in  destructiveness  its 
congener  cocois,  long  known  from  the  West  Indies. 

DESCRIPTION. 

Egg. — About  0.31  mm.  long,  elongate  in  shape,  yellow  to  brownish 
in  color,  dusted  with  powdered  wax.  Stalk  short,  eggs  prostrate  on 
leaf.     Shell  delicate,  collapsing  upon  escape  of  larva,  unmarked. 

Pupa  case. — Size  1.33  to  1.5  mm.  long  by  0.83  to  1  nun.  wide, 
subelliptical  to  ovate  in  shape;  some  examples  narrowed  cephalad. 
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Aleurodicus  destructor. 

Fig.  1.— Pupa  case.  Fig.  2. — Vasiform  orifice  of  pupa  case.  Fig.  3.— Compound  pore  of 
pupa  case.  Fig.  4.— Margin  of  pupa  case.  Fig.  5.— Forewing  of  adult.  Fig.  6.— Costal 
margin  of  forewing.    Fig.  7.— Foot  of  adult.    (Original.) 
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Plate  XIV. 


Fig.  1 .— Pup/e  of  Aleurodicus  cocois  on  Leaf,  Showing  Waxy  Secretion.    (Original. ^ 


Fig.  2. 


Pup/t  of  Aleurodicus  destructor  on  Leaf,  Showing  Waxy  Secretion. 

'Original.  I 
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Aleurodicus  dugesii. 

Fig.  1.— Pupa  case.  Fig.  2.— Leg  of  pupa.  Fig.  3.— Antenna  of  pupa.  Fig.  4.— 
Yasiform  orifice  of  pupa.  Fig.  5.— Compound  pores  of  pupa.  Fig.  6.— Margin 
of  pupa.  Fig.  7. — Forewing  of  adult.  Fig.  s.— Costal  margin  of  same.  Fig. 
it.— Head  of  adult.  Fig.  10.— Antenna  of  adult.  Fig  11.— Foot  of  adult.  Fig. 
V2.~ Male  genitalia.     Fig.  13.— Yasiform  orifice  of  adult.    (Original.) 
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ALEURODICUS  GUPPYII. 

Fig.  I.— Egg.    Fig.  2.— Pupa  case.    Fig.  3. — Vasiform  orifice  of  pupa  case.    Fig. 
i     Compound  pores  of  pupa  case.    I  Margin  of  pupa  case.    Fig.  6. 

Forewing  <>f  adult.    Fig.  7.    Costal  margin  of  brewing.    Fig.  8.  -Antenna  of 
adult.    Fir.  ;i.    Knot   of  adult.    Fig.   10.— Male  genitalia.    Fig.   11.— Same, 

dorsal  view.     (Original.) 
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Plate  XVII. 


Fig.  1.— Pup/e  of  Aleurodicus  dugesii  on  Leaf,  Showing  Waxy  Secretion. 

(Original.) 


Fig.  2.— Pup/e  of  Aleurodicus  guppyii  on  Leaf,  Showing  Waxy  Secretion. 

(Original.) 
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Plate  XVIII. 


Leaf  infested  with  Aleurodicus  quppyii,  Showing  Waxy  Secretion  of  Pup/e. 

(Original.) 
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Dorsum  but  little  convex,  body  segments  quite  distinct  in  the  dried 
specimens  (PL  XIII,  fig.  1).  There  is  a  very  copious  secretion  of 
white  wax  covering  the  lower  surface  of  the  infested  leaves  and 
completely  hiding  the  insects  beneath  (PL  XIII,  fig.  2).  The  wax 
rods,  from  the  compound  wax  pores,  are  unusually  long,  attaining 
in  more  perfect  specimens  a  length  of  from  12  to  15  mm.  Generally, 
however,  these  rods  are  more  or  less  broken  and  are  intermingled 
with  bands  or  plates  of  wax  from  the  marginal  wax  tubes.  There 
is  a  short  vertical  fringe  of  white  wax  often  persisting  on  the  leaf 
after  the  pupa  case  has  disappeared. 

The  color  is  yellowish  to  brownish,  some  specimens,  as  seen  under 
hand  lens,  being  dark  brown.  The  empty  case  is  colorless.  There 
is  a  narrow  marginal  rim  composed  of  the  short,  squarish  wax  tubes, 
the  incisions  being  shallow  and  acute  (PL  XIII,  fig.  4).  On  the 
dorsum  there  are  seven  pairs  of  very  conspicuous  compound  wax 
pores,  six  pairs  on  the  abdomen  about  equally  developed,  and  a  pair 
on  the  cephalic  region  of  about  half  the  size  of  the  former.  From 
the  marginal  area  all  around  arise  a  series  of  spines,  10  to  12  on  a 
side,  and  there  is  a  pair  cephalad  of  the  vasif  orm  orifice. 

Vasiform  orifice  subcordate,  about  as  wide  as  long.  Operculum 
subrectangular,  about  twice  as  wide  as  long.  Lingula  spatulate, 
rather  short  and  broad,  bearing  a  pair  of  spines  (PL  XIII,  fig.  2). 
The  rudimentary  legs  and  antennas  are  quite  evident  on  the  ventral 
surface,  and  exhibit  the  usual  structures  for  the  typical  forms  of  this 
genus. 

Adult. — A  single  imperfect  male  was  found  among  the  pupae  on 
the  leaves.     The  wings  are  without  markings  (PL  XIII,  fig.  5). 

This  species,  from  the  structure  of  the  pupa  case,  suggests  neg- 
lectus,  common  on  Anona  spp.,  guava,  Ficus,  etc.,  in  the  West  In- 
dies, but  differs  in  that  the  wings  are  not  spotted  or  banded,  in  the 
large  size  of  the  two  caudal  pairs  of  compound  wax  pores,  and  there 
are  differences  in  the  lingula.  From  cocois  it  differs  in  numerous 
particulars,  as  will  be  noted  on  comparison.  This  is  the  third  species 
of  this  genus  recorded  from  outside  of  tropical  America,  though  it 
may  have  been  introduced  in  the  Philippines  along  with  its  food 
plant. 

Type.— No.  14766,  U.  S.  National  Museum.  Described  from  nu- 
merous eggs,  pupae  in  balsam  mounts,  and  infested  leaves. 

Aleurodicus  dugesii  Cockerell. 

(PI.  XV,  figs.  1-13;  PI.  XVII,  fig.  1.) 

Aleurodicus  dugesii  Cockerell,  Can.  Ent.,  vol.  28,  p.  302  (1896). 

Specimens  of  this  species  are  in  the  Bureau  of  Entomology  collec- 
tion from  several  localities  in  Mexico,  and  on  several  different  food 
plants,  as  follows:  Oaxaca,  on  Hibiscus;  Guanajuato,  on  Anona  and 
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Hibiscus  ros a- sinensis ;  Guadalajara,  on  Hibiscus;  and  on  mulberry, 
locality  unknown.  The  original  description  by  Prof.  Cockerell  fol- 
lows: 

Length  If  mm. ;  length  of  anterior  wing,  2£  mm. ;  its  greatest  breadth  nearly 
1%  mm.  Pale  grayish-ochreous,  covered  with  white  meal,  abdomen  beneath 
shining  silvery.  Wings  white;  upper  wings  iridescent,  with  markings  similar 
to  those  of  A.  omatus,  but  very  pale  gray  and  quite  different  in  detail.  There 
are  four  gray  bands  crossing  the  wings,  of  which  only  the  third  and  fourth  are 
joined  by  a  longitudinal  band.  The  first  (basal)  band  bends  abruptly  inwards 
after  crossing  the  main  nervure,  which  branches  so  near  the  base  of  the  wing 
that  there  are  practically  two  nervures,  the  first  gray  band  failing  in  the  angle 
between  them,  but  strong  again  beyond  the  second.  Second  gray  baud  broad 
as  far  as  the  first  nervure,  just  beyond  it  interrupted  broadly,  but  continued  as 
a  large,  nearly  circular  gray  patch,  the  greater  part  of  which  is  above  the 
second  nervure,  which  it  meets  at  its  fork ;  after  that  failing,  but  reappearing 
strongly  a  little  way  down  the  lowest  branch  of  the  nervure  and  thence  passing 
downwards,  becoming  very  faint.  Fourth  band  broad,  passing  across  the  end 
of  the  fork,  bent  inwards,  joining  the  continuation  of  the  third  band  after  the 
break,  itself  forking  at  its  lower  end.  The  curve  of  the  fourth  band  leaves  a 
white  apical  area  in  which  there  is  a  gray  spot.  There  is  also  a  gray  spot  at 
the  tip  of  the  second  nervure. 

The  pupae  occur  on  the  under  sides  of  the  leaves  and  are  of  the  usual  type-  * 
oval,  flat,  pale  ochreous,  with  white  mealy  powder. 

Habitat. — Guanajuato,  Mexico,  on  Hibiscus  rosa-sinensis.  Sent  by  Dr.  Alfred 
Duges  in  great  quantity.  Dr.  Duges  writes  that  it  is  also  found  on  the  large- 
leafed  Begonia  and  other  plants,  and  it  does  not  appear  to  do  them  a  great 
deal  of  harm.  It  is  the  first  Aleurodicus  described  from  Mexico,  and  is  most 
nearly  allied  to  the  Jamaican  A.  ornatus,  Cockerell.  The  genus  now  includes 
five  species,  all  neotropical  except  the  U.  S.  A.  asarumis  (Shimer,  1867). 

DESCRIPTIVE  REMARKS. 

Egg. — About  0.3  mm.  long;  stalk  short,  from  one  side  of  end;  color 
dusky;  shell  unmarked. 

Pupa  case. — Size  rather  variable,  from  1.15  to  1.3  mm.  in  length, 
by  0.7  to  0.85  mm.  in  width.  Ovoid  or  subelliptical  in  shape ;  brown- 
ish in  color,  as  seen  on  leaf,  varying  to  plumbeous  in  some  speci- 
mens, probably  parasitized.  Case  moderately  convex,  raised  some- 
what by  a  vertical  fringe  all  around  of  white  wax  (PI.  XVII,  fig.  1). 
Dorsum  of  case  powdered  with  dirty  white  wax,  and  from  the  com- 
pound wax  pores  are  produced  the  usual  brittle  glassy  wax  rods 
(PI.  XV,  fig.  1). 

Under  microscope,  empty  case  colorless,  except  the  prominent 
lingula,  which  is  dark  brown.  Abdominal  segments  distinct.  Margi- 
nal fifth  or  sixth  of  case  all  around  with  many  small  round  simple 
wax  pores  (PL  XV,  fig.  6).  On  dorsum  also  are  seven  pairs  of  com- 
pound wax  pores,  one  on  cephalic  end  and  six  on  abdomen,  the  last 
two  pairs  U'ing  much  reduced  (PI.  XV,  fig.  5).  There  is  a  pair  of 
strong  spines  on  caudal  margin  of  case. 
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Vasiform  orifice  large,  cordate,  about  as  broad  as  long.  Oper- 
culum short  and  broad,  the  caudal  margin  concave.  Lingula  very 
prominent,  spatulate,  dark  brown  in  color,  bearing  distally  two  pairs 
of  spines  (PL  XV,  fig.  4).  On  ventral  surface  legs  and  antenna)  are 
quite  distinct. 

Adult  female. — Forewings  about  2.4  mm.  long  by  1.3  mm.  wide; 
legs  long  and  slender.  Hind  tibia  0.9  mm.  long;  basal  tarsal  joint 
0.23  mm.  long,  distal  tarsal  joint  0.14  mm.  long. 

Adult  male. — Essentially  as  in  female,  though  tibia  and  tarsus  are 
slightly  longer  in  each  case.  Valves  of  forceps  long,  narrow,  and 
strongly  curved  at  tip  (0.86  mm.  in  length). 

Type. — No.  14764,  U.  S.  National  Museum. 

Aleurodicus  guppyii  n.  sp. 
(PI.  XVI,  figs.  1-11;  PI.  XVII,  fig.  2;  PI.  XVIII.) 

This  species  was  received  from  Dr.  F.  W.  Urich,  Port  of  Spain, 
Trinidad,  May  25,  1911,  on  Rheedia  latiflora  L.  The  large  brown 
maculation  on  forewing  of  adult  insect  readily  separates  it  from  any 
form  heretofore  described.  The  insect  infests  the  lower  surface  of 
the  large  leathery  leaves  of  its  host  plant,  principally  the  basal  two- 
thirds  (see  PL  XVIII).  This  area  is  more  or  less  covered  with  a 
powdery  white  wax  secreted  from  the  abdomen  of  the  adults,  in 
which  are  embedded  the  immature  stages. 

DESCRIPTION. 

Egg. — Size  about  0.32  by  0.16  mm.  Subelliptical  in  outline,  the 
stalk  very  short,  attached  to  one  side  of  end  of  egg.  Color  on  leaf 
brownish;  lighter  under  transmitted  light,  without  markings  (PL 
XVI,  fig.  1). 

Pupa  case. — Size  rather  variable,  averaging  about  1.13  by  0.70  mm. 
Elliptical  in  outline,  the  dorsum  but  little  convex,  though  the  case  is 
prominently  raised  from  the  surface  of  the  leaf  by  a  vertical  rim  all 
around  of  white  wax.  Dorsum  void  of  secretion,  except  the  usual 
glassy  wax  rods  from  the  compound  wax  pores.  This  secretion,  how- 
ever, is  meager,  the  rods  being  short  and  fragmentary  (PL  XVI, 
fig-  2). 

On  leaf,  under  hand  lens,  the  color  is  yellow  or  brownish-yellow ; 
and  under  microscope  yellowish  white  to  darker.  Margin  of  case 
with  very  light  crenulations,  but  no  distinct  marginal  rim.  On  the 
submarginal  area,  however,  are  innumerable  closely  set  small  pores, 
forming  a  broad  band  all  around  the  case  (PL  XVI,  fig.  5). 

On  the  dorsum  are  seven  pairs  of  compound  wax  pores  (PL  XVI, 
fig.  4),  one  pair  on  the  cephalic  region  and  four  pairs  on  the  ab- 
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dominal  region,  and  two  pairs  of  smaller  pores  on  anal  segments; 
on  caudal  end  of  case  there  are  two  pairs  of  scalelike  markings  on 
the  thorax,  and  a  pair  of  simple  pores  near  cephalic  margin.  Ab- 
dominal segments  distinct. 

From  within  the  margin  of  case  all  around  arises  a  series  of  slender 
spines,  or  seta?,  about  12  on  each  side.  There  is  a  pair  of  minute 
seta?  just  cephalad  of  the  vasiform  orifice,  and  two  pairs  of  seta?  are 
present  on  the  thoracic  region. 

Vasiform  orifice  (PL  XVI,  fig.  3)  subcordate  to  subcircular,  little 
longer  than  wide.  Operculum  subrectangular.  concave  on  distal 
margin,  almost  twice  as  wide  as  long.  Lingula  as  usual,  spatulate, 
with  two  pairs  of  spines  on  distal  end.  Operculum  and  lingula 
minutely  spinose.  On  ventral  surface  of  case  the  legs  are  quite 
evident,  terminating  in  a  single,  hooked  claw.  Antenna?  as  usual, 
two- jointed,  the  distal  joint  numerously  ringed. 

Adult  female. — Length  1.9  to  2  mm.  Fore-wing,  length  2.60  mm., 
width  1.23  mm.  Body  and  wings  dusted  with  white  wax,  and  there 
is  a  copious  waxy  secretion  from  ventral  surface  of  abdomen  of  both 
sexes.  General  color  of  head  and  thorax  dark  brown  to  blackish, 
abdomen  bright  red;  legs,  margins  of  wings,  wing  veins,  and  an- 
tenna? reddish. 

Eyes  plumbeous,  constricted,  the  smaller  division  below.  Fore- 
wing  (PL  XVI,  fig.  6)  marked  across  the  middle  with  a  conspicuous, 
broad  brownish  band.  This  arises  from  the  cephalic  margin  of  the 
wing  and  extends  caudad  usually  beyond  the  media  well  toward  the 
caudal  margin  of  wing.    Hind  wing  without  markings. 

Antenna?  as  usual  (PL  XVI,  fig.  8).  Tibia  of  hind  leg  0.8  mm. 
long;  first  tarsal  joint  0.26  mm.,  second  tarsal  joint  0.13  mm.  in 
length. 

Adult  male. — Length  1.3  mm. ;  valves  of  anal  forceps  0.7  mm.  long, 
curved,  inserted  in  the  cylindrical  anal  segment  (PL  XVI,  figs.  10, 
11).  Forewing  2.1  mm.  long  by  0.95  mm.  wide,  marked  as  described 
for  female.  Hind  wing  unmarked.  General  color  dusky  to  blackish, 
more  or  less  covered  with  white  waxy  powder. 

Type. — No.  14768,  U.  S.  National  Museum.  Described  from  numer- 
ous eggs,  pupae,  and  adults  of  both  sexes.  Dedicated  to  Mr.  P.  L. 
Guppy. 

Aleurodicus  jamaicensis  Cockerell. 

(PI.  XIX,  figs.  1^5.) 

Aleurodicus  jamaicensis  Cockerell,  Proc.   Acad.  Nat.   Scl ,  Phlla.,  vol.  54, 

p.  280  (1902). 

The  type  of  this  species  consists  of  a  single  parasitized  pupa  case 

in  a  balsam  slide  mount.    From  this  scant  material  and  the  imperfect 

original  description  we  are  quite  unable  to  obtain  an  adequate  con- 
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Plate  XIX. 


Aleurodicus  jamaicensis  and  Aleurodicus  holmesii. 

Aleurodkus  jamaicensis:  Fig.  1.— Pupa  case.  Fig.  2. — Vasiform  orifice.  Fig.  3. — 
Compound  pores  of  pupa  case.  Fig.  4.— Margin  of  parasitized  pupa  case.  Fig. 
5.— Margin  of  normal  case.  Aleurodicus  holmesii:  Fig.  6.— Egg.  Fig.  7. — Pupa 
case.  Fig.  8. — Compound  wax  pores.  Fig.  9. — Reduced  compound  wax  pore. 
Fig.  10.— Vasiform  orifice  of  pupa.    Fig.  11.— Margin  of  case.    (Original.) 
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Aleurodicus  neglectus. 

'lg.  i      Egg.    Fig.  2.    Pupa  ca  e     I  Va  Ifonn  orifice  o!  pupa  case.    Fig.   i. 

Oom  pound  waxpore  of  pupa.    Fig.5.     Reduoed  compound  wax  pore.    Fig.  6.    Margin 
ofpupa<  Fig.  7      Forewing  of  adult.    Fig.  8.    Costal  margin  of  same.    Fig.  9. 

Head  of  adult.    Fig.  10.    Antenna  of  adult.    Fig.  11.    Footofadult.    (Original.; 


Fig.  1.— Aleurodicus  holmesii:  Pup/e  on  Leaf,  Showing  Waxy  Secretion.    'Original.) 
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Fig.  2.— Aleurodicus  neglectus:  Pup/£  on  Leaf,  Showing  Waxy  Secretion. 

i  Original.) 
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ception  of  the  characteristics  of  this  form.     Prof.  Cockerell's  de- 
scription follows: 

ORIGINAL  DESCRIPTION. 

Aleurodicus  jamaicensis  was  collected  by  the  writer  at  Kingston,  Jamaica, 
in  1893.  The  pupa  is  small  (hardly  11  mm.  long),  with  vertical  walls,  margin 
resembling  that  of  pulvinata;  color  bright  yellow,  with  a  brownish  dorsal  cloud, 
and  a  diamond-shaped  black  patch  just  anterior  to  the  vasiform  orifice.  Other 
characters  shown  in  fig.  2. 

DESCRIPTIVE  REMARKS. 

Pupa  case. — Size  1.3  mm.  long  by  0.89  mm.  wide.  Color  yellow, 
with  dark  brown  markings  as  shown  in  the  figure.  There  is  a  sub- 
marginal  area  all  around  marked  with  many  simple  wax  pores  which, 
in  the  present  specimen,  have  mostly  developed  short,  stout,  spine- 
like structures,  probably  due  to  parasitism  (see  coccolobce,  p.  50). 
On  the  abdomen  are  five  pairs  of  compound  pores,  the  caudal  pair 
being  much  reduced  in  size.  (The  usual  cephalic  pair  is  also  prob- 
ably present,  but  can  not  be  verified  in  the  specimen  at  hand.) 
Caudal  margin  of  case  with  a  single  pair  of  spines.  Margin  entire. 
Vasiform  orifice  cordate,  about  as  broad  as  long.  Operculum  short, 
about  twice  as  broad  as  long;  ends  rounded ;  caudal  margin  coarsely 
sinuate  and  bearing  a  pair  of  spines.  Lingula  large,  exserted,  sub- 
spatulate,  bearing  distally  two  pairs  of  spines. 

Type.— No.  14771,  U.  S.  National  Museum. 

Aleurodicus  holmesii  (Maskell). 

(PI.  XIX,  figs.  6-11;  PI.  XXI,  fig.  1.) 

Aleyrodes  holmesii  Maskell,  Trans.  N.  Z.  Inst.,  vol.  28,  p.  435  (1895).  De- 
scribed as  Aleyrodes  by  Maskell  and  transferred  to  Aleurodicus  by 
Cockerell  (Bui.  67,  Fla.  Agr.  Exp.  Sta.,  p.  644,  1903). 

ORIGINAL   DESCRIPTION. 

Larva  dull-yellow,  elliptical,  flattish ;  length  about  1/80  in.  Margin  thickened, 
almost  entire,  the  crenulations  being  very  minute  and  confused.  Dorsum  bear- 
ing, on  the  thoracic  region,  six  strong  rather  short  spines;  of  these,  two  are 
median,  the  four  others  submarginal.  In  the  earliest  state  there  is  no  fringe, 
but  in  the  latest  stage  there  is  a  fragmentary  short  fringe  of  white  wax. 

Pupa-case  dull-yellow,  rather  lighter  colored  than  the  larva;  form  elliptical, 
flattish,  and  rather  thick;  length  about  1/25  in.  Abdominal  segments  moder- 
ately distinct.  Dorsum  bearing  a  submarginal  series  of  strong  short  spines; 
two  of  these  on  the  cephalic  region  and  four  on  the  posterior  abdominal  region 
are  large  and  conspicuous,  the  other  eight  (four  on  each  side),  on  the  thoracic 
region,  are  smaller.  From  these  spines  is  produced  a  quantity  of  white  waxy 
secretion,  which  is  very  fragmentary,  often  entirely  absent ;  it  scarcely  ever 
seems  to  completely  cover  the  dorsum.  Margin  very  distinctly  and  conspicuously 
crenulated  with   large   thick    segments;    these   produce   a    fringe   of   closely- 
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adjacent  waxy  tubes,  which  at  first  is  flat,  then  becomes  a  rather  thick  ring  or 
cushion,  and  at  last  becomes  so  thick  as  to  raise  the  pupa  somewhat  high  above 
the  leaf,  and  then  it  seems  as  if  resting  oh  a  very  elegantly-fluted  white  wall ; 
vasiform  orifice  subelliptical,  with  concave  anterior  edge  and  broadly  rounded 
sides  and  end ;  operculum  broad  and  short,  the  posterior  edge  concave ;  lingula 
very  long,  extended  beyond  the  orifice,  subcylindrical,  with  emarginate  sides  and 
compressed  extremity,  the  end  rugose,  with  four  rather  long  and  many  very 
short  setae  or  hairs. 

Adult  form  unknown. 

Hab.  in  Fiji,  on  Psidium  sp.    My  specimens  were  sent  by  Mr.  R.  L.  Holmes. 

The  arrangement  of  the  dorsal  spines,  and  the  peculiar  lingnla,  will  distin- 
guish this  species. 

DESCRIPTIVE   REMARKS. 

The  type  of  this  species  was  unfortunately  not  in  the  Maskell  col- 
lection. We  have  received,  however,  what  is  evidently  the  same  in- 
sect from  Mr.  E.  S.  \Voglum,  of  this  bureau,  collected  at  the  Botanic 
Garden  at  Buitenzorg,  Java,  January,  1911,  on  a  plant  of  the  family 
Sapindacese,  from  which  material  we  have  drawn  up  the  following 
description : 

The  larva?  and  pupa?  occur  promiscuously  over  the  underside  of  the 
leaves,  though  when  few  or  moderately  abundant  they  occur  more 
along  the  midrib  and  larger  veins.  The  surface  of  foliage  on  infested 
plants  is  more  or  less  covered  with  the  usual  growth  of  "  sooty  fun- 
gus," nourished  on  the  excretion  from  these  insects. 

Egg. — Size  about  0.2  by  0.1  mm.,  subelliptical,  the  distal  end 
pointed.  As  seen  on  leaf,  dark-brown  to  blackish  in  color;  many 
specimens  iridescent,  without  markings.  Stalk  attached  at  basal  end 
and  about  twice  length  of  egg.  Eggs  scattered  promiscuously  over 
leaf  and  prostrate.  In  hatching  the  shell  splits  longitudinally  in  two 
equal  parts,  which  are  held  together  at  base  (PL  XIX.  fig,  6). 

Larva  (first  stage). — Size  about  0.26  by  0.153  mm.,  elongate  ellip- 
tical in  shape,  though  somewhat  narrowed  caudad.  Around  the  mar- 
gin is  a  short  rim  of  white  waxy  secretion.  Color  on  leaf  light  brown, 
under  microscope  light  yellowish  to  whitish.  Eye  spots  reddish, 
elongate,  and  often  divided.  Margin  without  evident  crenulations, 
except  a  shallow  and  variable  sculpturing  on  cephalic  end.  Dorsum 
uniform,  without  evident  pores,  but  little  convex.  Margin  all  around 
with  minute  seta?,  the  two  caudal  pairs  strongest.  Vasiform  orifice 
relatively  large,  cordate  in  outline,  about  as  wide  as  long.  Oper- 
culum half  as  long  as  orifice,  the  sides  rounded.  Lingula  spatulate, 
little  if  at  all  extended,  minutely  spinose. 

Pupa  case. — Size  about  1  by  (X53  mm.,  elliptical  in  outline,  the 
dorsum  little  convex;  case  raised  on  a  vertical  rim,  all  around  of 
white  wax.  apparently  deflexed  from  the  large  wax  tubes  on  margin 
of  case,  [n  addition  to  the  above  secretion  the  dorsum  is  covered 
with  a  plate  of  fused  wax,  through  which  project  the  compound  wax 
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pores,  and  the  body  segments  are  fairly  well  indicated  (PL  XIX, 
fig.  7).  From  the  compound  wax  pores  are  produced  rather  short, 
brittle,  glassy  wax  rods,  usually  much  broken  and  lying  over  surface 
of  leaf.  Color  on  leaf  dirty  white  to  yellowish,  the  empty  case  clear 
white.  There  is  no  well-marked  marginal  rim.  The  margin  bears 
all  around  conspicuous  short  wax  tubes,  broadly  rounded  distally 
(PI.  XIX,  fig.  11).  Abdominal  segments  moderately  distinct,  tho- 
racic segments  less  so.  On  each  side  are  six  compound  wax  pores,  a 
pair  on  cephalic  region,  and  five  pairs  on  abdominal  region.  From 
the  center  of  each  of  the  two  caudal  pairs  of  wax  pores  and  from  the 
cephalic  pair  arises  a  strong,  brownish-colored  process  or  spine, 
which  is  quite  conspicuous  and  morphologically  appears  to  corre- 
spond with  the  central  rod-like  process  in  the  compound  pores  in 
other  species  of  the  genus. 

This  spine-like  structure  is  also  present  in  the  remaining  wax 
pores,  though  much  reduced  (PL  XIX,  figs.  8  and  9).  There  is  a 
pair  of  minute  spines  on  the  caudo-lateral  margin. 

Vasiform  orifice  (PL  XIX,  fig.  10)  subcircular  in  outline,  the 
cephalic  margin  a  straight  line,  a  little  wider  than  long.  Operculum 
short,  about  twice  as  broad  as  long,  cephalic  margin  straight,  caudal 
margin  broadly  concave,  and  the  ends  rounded. 

Lingula  large,  spatulate,  somewhat  narrowed  at  base,  and  bearing 
distally  two  pairs  of  spines.    Operculum  and  lingula  minutely  setose. 

On  ventral  surface  of  case  legs  and  antenna?  inconspicuous;  legs 
short,  conical,  without  claws.  Antenna?  short,  subcorneal,  ending 
in  a  spinulous  process  and  apparently  but  one-segmented.  These 
structures  differ  notably  from  those  in  typical  forms  of  the  genus, 
wherein  the  antenna?  are  two-jointed,  the  distal  joint  long  and  ringed, 
and  each  leg  terminating  in  a  single  claw. 

Adult. — Unknown. 

Aleurodicus  neglectus  n.  sp. 
(PI.  XX,  figs.  1-11;  PI.  XXI,  fig.  2.) 

Guava  leaves  infested  with  this  insect  were  collected  by  Mr.  Albert 
Koebele,  at  Para,  Brazil,  in  1882,  and  forwarded  to  the  Bureau  of 
Entomology.  Specimens  of  the  same  insect  were  also  received  from 
Robert  Xewstead  on  Ficus  bengalensis  and  Anona  squamosa,  collected 
in  Demerara  in  1892.  With  the  appearance  of  the  description  of 
Aleurodicus  anorwe  by  Douglas  in  1892,20  the  above  two  lots  of  ma- 
terial were  erroneously  referred  to  anonce  and  so  labeled  and  carried 
in  the  Bureau  of  Entomology  collection,  as  was  also  a  distinct  and 
much  larger  species,  with  clear  wings,  A.  giganteus,  collected  by  Mr. 
Koebele  December  28,  1882,  at  Pernambuco,  Brazil. 
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The  senior  author  in  studying  the  forms  of  Aleyrodidae  in  the 
bureau  collection 21  accepted  these  determinations  without  critical 
examination  of  the  material,  and  thus  fell  into  the  error  of  using  the 
pupa?  of  neglectus  and  the  adults  of  giganteus  in  characterizing 
anonce  in  the  table  of  species  (1.  c,  p.  43),  and  these  two  species  were 
confused  in  stating  the  geographical  distribution  and  food  plants  of 
anonce  (p.  44).  A.  neglectus  differs  from  anonce  in  that  the  wings  of 
the  adult  are  spotted  with  dusky.  In  anonce  the  wings  are  stated  to 
be  snowy  white.  A.  anona>  differs  from  giganteus  in  its  smaller  size 
and  in  the  shape  and  structure  of  the  pupa  case,  notably  the  presence 
on  the  caudal  region  of  the  two  pairs  of  reduced  compound  pores, 
quite  absent  in  giganteus. 

Aleurodicus  neglectus  was  also  received  from  H.  Caracciola,  Port 
of  Spain,  Trinidad,  September  28,  1896,  on  Anona  reticulata;  and 
again,  from  Trinidad,  June  7, 1907,  on  coconut,  from  Mr.  O.  W.  Bar- 
rett. March  11,  1911,  a  further  lot  of  material  of  this  species  was 
forwarded  by  Dr.  F.  W.  Urich,  Port  of  Spain,  Trinidad,  on  Anona 
squamosa.  The  species  is  therefore  known  from  Para,  Brazil,  and 
Trinidad,  and  from  the  following  host  plants:  Anona  reticulata.  A. 
squamosa,  Anona  sp.  (Brazil),  and  the  coconut,  Cocos  nucifera. 

This  insect  and  A.  destructor  on  coconut  from  the  Philippines  are 
noteworthy  on  account  of  the  large  size  of  the  compound  wax  pores 
of  the  pupa  case  and  the  rather  elongate  and  distally  narrowed 
lingula. 

DESCRIPTION. 

Egg. — Length  0.3  mm.,  light  yellow,  unmarked;  stalk  very  short; 
egg  lying  prostrate  on  leaf  (PL  XX,  fig.  1). 

Pupa  case. — Size  about  1.3  by  0.92  mm.,  broadly  elliptical  in  out- 
line. Dorsum  little  convex,  the  body  segments  distinct  (PI.  XX, 
fig.  2).  There  is  a  copious  secretion  in  the  form  of  more  or  less 
fluted  bands  or  masses  of  white  wax  from  the  simple  dorsal  and  sub- 
marginal  wax  pores,  extending  out  on  leaf  all  around,  several  times 
the  width  of  the  case.  From  the  compound  wax  pores  are  produced 
the  long  glassy  wax  rods  usual  in  the  genus,  but  their  length  in  this 
species  is  remarkable  and  very  similar  to  A.  destructor.  The  pupa? 
on  the  leaf  are  quite  hidden  under  the  large  mass  of  wax,  which  ren- 
ders them  quite  conspicuous.  In  the  copious  wax  on  the  lower  sur- 
face of  the  case  the  adults  occur  in  numbers.  There  is  evidenced  a 
tendency  to  congregate  along  the  midrib  of  the  leaf,  though  individ- 
uals are  also  scattered  over  the  general  leaf  surface  (PI.  XXI,  fig.  2). 

The  color  of  the  case,  denuded  of  wax,  is  yellowish  to  darker,  some 
specimens  varying  to  plumbeous.  Margin  of  case  apparently  entire; 
just  within  margin  all  around  is  a  closely  set  row  of  simple  wax 
pores  (PL  XX,  fig.  G)  and  similar  pores  are  scattered  generally  over 
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Aleurodicus  ornatus  and  Aleurodicus  pulvinatus. 

Aleurodicus  ornatus:  Fig.  1.— Pupa  case.  Fig.  2.— Vasiform  orifice  of  pupa  case.  Fig. 
3.— Compound  pore  of  pupa  case.  Fig.  4. — Margin  of  case.  Fig.  5.— Wing  of  adult. 
Aleurodicus  pulvinatus:  Fig.  6.— Pupa  case.  Fig.  7. — Vasiform  orifice.  Fig.  8.— Com- 
pound pore  of  pupa  case.    Fig.  9.— Margin  of  the  case.    (Original.) 
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the  dorsum  and  from  them  is  produced  the  waxy  secretion  before 
mentioned.  On  the  dorsum  of  case  are  the  usual  compound  wax 
pores  (PI.  XX,  figs.  4,  5)  from  which  arise  the  long  curling  wax  rods. 
In  the  present  species  the  pores  are  unusually  large,  measuring  0.064 
mm.  in  diameter.  These  pores  occur  as  follows:  Four  pairs  on  the 
abdominal  region,  two  pairs  of  smaller  pores  on  the  caudal  end  of 
case,  and  two  on  each  side  of  the  vasiform  orifice.  On  the  cephalic 
end  of  the  case  is  also  a  pair,  though  they  are  somewhat  smaller  than 
the  pores  on  the  abdomen. 

Within  the  margin  of  the  case  all  around  is  a  row  of  spines,  11  or 
12  to  each  side.  There  is  also  a  pair  of  spines  just  cephalad  of  the 
vasiform  orifice. 

Vasiform  orifice  (PI.  XX,  fig.  3)  subcordate;  operculum  rectan- 
gular, about  half  filling  the  orifice,  the  caudal  margin  notched  on 
each  side,  and  bearing  a  pair  of  spines.  Lingula  exserted,  elongate, 
and  narrowed  distally  more  than  usual  and  with  two  indentures  on 
each  side  near  end,  from  each  of  which  arises  a  strong,  often  curved 
spine.     On  the  ventral  surface  the  legs  and  antennae  are  distinct. 

Adult  female. — Length  of  body  about  1.7  mm.  Length  of  fore- 
wing  2.27  mm. ;  width  1.15  mm.  Antennae  (PL  XX,  fig.  10)  seven- 
jointed,  usual;  third  segment  0.26  mm.  in  length;  hind  tibia  0.81  mm. 
in  length ;  first  tarsal  segment  0.2  mm.  in  length  and  distal  segment 
about  half  as  long. 

Color  rather  uniformly  yellow  to  darker,  legs  and  antennae  paler, 
eyes  greenish.  Forewings  (PI.  XX,  fig.  7)  of  both  sexes  with  dusky 
markings.  Hind  wings  unspotted.  Wing  surface  somewhat  irides- 
cent. Adults  seem  to  occur  promiscuously  among  the  pupae,  more 
or  less  covered  by  the  waxy  secretion  of  the  immature  stages. 

Type. — No.  14774,  U.  S.  National  Museum.  Described  from  abun- 
dant material  of  infested  foliage  and  eggs,  pupae,  and  adults  in  bal- 
sam mounts. 

Aleurodicus  ornatus  Cockerell. 

(PI.  XXII.  figs.  1^.) 
Aleurodicus  ornatus  Cockerell,  Ent.  Mo.  Mag.,  vol.  29,  p.  105   (1893). 

We  know  this  species  only  from  the  type  material  in  the  U.  S. 
National  Museum  (type  No.  14773). 

ORIGINAL  DESCRIPTION. 

The  imago,  from  head  to  the  tip  of  the  wings,  measures  somewhat  over  2  mm., 
and  structurally  agrees  so  well  with  the  two  known  species  of  the  genus,  that 
I  should  not  have  ventured  to  bring  it  forward  as  new,  were  it  not  for  the  beau- 
tiful grey  markings  of  the  narrower  upper  wings.  These  markings,  which  dis- 
tinguish the  insect  at  a  glance,  consist  of  four  broad,  transverse  gray  bands, 
and  a  longitudinal  band  running  from  the  outermost  to  the  margin  a  little 
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below  the  apex.  On  the  upper  half  of  the  wing  (i.  e.  above  the  central  nervure) 
the  bands  are  nearly  straight  and  about  equidistant,  but  they  mostly  enlarge 
about  the  middle  of  the  wing,  the  third  and  fourth  being  joined  by  the  inward 
prolongation  of  the  longitudinal  band.  The  third  band  is  interrupted  below  its 
middle,  and  its  lower  part  is  joined  to  the  second  band,  of  which  it  appears  an 
oblique  branch.  The  true  prolongation  of  the  second  band  bends  obliquely  in- 
wards, and  is  joined  at  one  point  to  the  first  band.  The  second  band  is  also 
joined  to  the  first  by  a  thin  process  in  the  region  of  the  central  nervure.  For 
the  rest,  the  insect  is  white,  with  the  abdomen  slightly  yellowish.  The  larva 
is  grey,  with  white  secretion.  The  antenna?,  legs,  venation,  glands  of  larva, 
etc..  seem  to  be  practically  as  in  A.  anoiue,  and  need  not,  therefore,  be  described. 

DESCRIPTIVE    REMARKS. 

Pupa  case. — Elliptical,  about  1  mm.  long  by  0.84  mm.  wide.  Color 
under  microscope  yellow,  darker  centrally.  Margin  of  case  lightly 
crenulate.  Dorsum  lktle  elevated,  segments  distinct  (PL  XXII, 
fig.  1).  Just  within  margin  of  case  all  around  is  a  series  of  wax 
pores,  resembling  somewhat  in  structure  the  compound  wax  pore,  and 
secreting  long  slender  wax  rods  (PI.  XXII,  fig.  4).  On  caudal  mar- 
gin of  case  are  two  pairs  of  spines,  and  just  within  margin  all  around 
is  a  series  of  spines,  the  exact  number  of  which  can  not  be  deter- 
mined on  account  of  the  imperfect  condition  of  the  single  pupa  case 
in  the  type  material.  There  are  four  pairs  of  the  usual  compound 
wax  pores  on  abdomen  and  a  pair  on  cephalic  end  of  case  (PI.  XXII, 
fig.  3). 

Vasiform  orifice  broader  than  long,  subcordate;  operculum  short, 
twice  as  broad  as  long.  Lingula  protruded  and  very  long  (0.15  mm. 
from  base  to  tip),  spatulate,  with  two  pairs  of  strong  spines  at  caudal 
end.  The  unusually  large  lingula  resembles  that  of  dugesil,  though 
it  is  not  dark  in  color  as  in  that  species  (PL  XXII,  fig.  2). 

Adult  female. — Length  of  forewing  about  2  mm.;  width  about  1 
mm.  Body  reddish  brown.  Eyes  reniform,  plumbeous.  Length  of 
fore  tibia  0.4G  mm.  Length  of  fore  tarsus  0.27  mm.,  the  segments 
subequal  in  length.  Wings  banded  with  dusky,  as  shown  in  Plate 
XXII,  figure  5,  and  about  as  described  by  Prof.  Cockerell. 

Aleurodicus  pulvinatus   (Maskell). 

(Pi.  xxii,  flgs.  8-e.) 

Aleurodes  pulvinata  Maskell,  Trans.  Now  Zealand  lust.,  vol.  28,  p.  439 
(1895). 
In  the  Maskell  collection  of  Aleyrodidoe  loaned  to  the  Bureau  of 
Entomology  by  the  New  Zealand  Institute  arc  two  examples  of  the 
pupa  case  of  this  species,  in  balsam  slide  mounts.  This  insect  has  in 
general  the  type  of  case  of  <  <><<>'ts.  hut  presents  distinctive  <  I  i  H'erenees. 
While  originally  described  a-  an  Aleprodea  by  Maskell,  its  resem- 
blance in  structure  to  Aleurodicus  was  recognized  by  the  describer, 
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and  it  was  later  referred  to  this  genus  by  Cockerell.    The  original 
description  and  remarks  by  Maskell  follow: 

Larva  not  observed. 

Pupa-case  dark  orange,  with  two  broad  lateral  longitudinal  bands  of  dark- 
brown,  which  do  not  touch  the  margin,  and  which  denote  the  inclosed  insect. 
Form  roundly  elliptical,  the  cephalic  extremity  sometimes  slightly  depressed  : 
dorsum  slightly  convex;  abdominal  segments  moderately  distinct.  Length  about 
1/20  in.  The  dorsum  bears,  some  distance  within  the  margin,  a  series  of 
twenty-two  tubercular  pores,  glands  or  spinneret  orifices.  Of  these,  four  on 
the  extreme  cephalic  region  are  small,  with  simple  circular  orifices;  the  next 
two  (one  on  each  side),  on  a  level  with  the  rostrum,  are  large  and  conspicuous, 
consisting  of  a  cylindrical  tube  with  wide  circular  orifice;  the  next  four  (two 
on  each  side)  on  the  median  thoracic  region  are  rather  small,  but  larger  than 
the  anterior  cephalic  ones  and  have  circular  multiocular  orifices;  the  next 
eight  (four  on  each  side)  on  the  abdominal  region  are  similar  to  two  large 
ones  near  the  rostrum;  the  last  four  (two  on  each  side)  near  the  abdominal 
extremity  are  about  equal  in  size  to  the  four  on  the  cephalic  region,  and  are 
simple.  The  margin  is  very  finely  striated,  but  not  crenulated;  and  for  some 
distance  within  it  the  dorsum  is  covered  with  great  numbers  of  very  small 
circular  spinneret  orifices,  but  these  do  not  extend  to  the  median  dorsal  regions. 
There  is  no  fringe,  properly  speaking,  but  all  the  organs  just  described  produce 
secretion  as  noticed  presently.  Yasiform  orifice  rather  broader  than  long,  the 
anterior  edge  slightly  concave,  the  posterior  edge  broadly  convex ;  operculum 
small,  covering  about  one-third  of  the  orifice,  with  both  edges  concave,  the 
anterior  very  deeply,  the  posterior  less,  depressed ;  lingula  very  long,  extending 
some  distance  from  the  orifice,  roundly  conical,  with  two  rather  long  setae  near 
its  end. 

The  spinneret  tubes  and  orifices  above  mentioned  secrete  a  large  quantity  of 
snow-white  waxy  threads  closely  felted,  and  also,  scattered  amongst  these, 
several  long  straight  glassy  rods,  which  are  very  brittle;  these  rods,  when 
closely  examined,  are  seen  to  be  very  delicately  fluted.  The  threads  appear  to 
be  produced  from  the  very  numerous  minute  spinnerets,  and  the  rods  from  the 
rows  of  larger  tubes.  It  results  from  the  absence  of  small  spinnerets  on  the 
median  dorsal  regions  that  the  pupa  case  in  those  parts  is  uncovered;  conse- 
quently, it  appears  as  if  lying  on  a  thick  ring  or  cushion  of  cotton,  from  which 
fact  I  have  derived  its  specific  name. 

On  turning  over  the  pupa  case  and  dissolving  the  waxy  matter,  the  rudi- 
mentary feet  and  antennae  are  clearly  visible;  the  feet  are  thick  and  short,  the 
antennae  rather  long,  slender,  and  in  the  latest  stage  numerously  ringed. 

Adult  form  unknown ;  but  from  the  appearance  of  the  rudimentary  wings  in  a 
late  pupa  examined,  which  was  almost  on  the  point  of  emerging  when  it  died,  I 
believe  that  the  fore-wings  will  be  dark  and  banded  with  dark-brown,  or  perhaps 
black. 

Hab.  In  Trinidad,  West  Indies.  My  specimens  were  sent  by  Mr.  F.  W.  Urich. 
I  think  the  plant  is  Jatropha  sp. 

It  has  been  necessary  to  be  particular  in  describing  and  figuring  the  details 
of  spinnerets,  etc.,  in  this  species,  on  account  of  its  similarity  in  some  respects 
to  three  West  Indian  insects:  Aleurodicus  anonce,  Douglas  and  Morgan;  A. 
cocois,  Curtis,  and  A.  ornatus,  Cockerell.  I  have  already,  in  my  introductory 
remarks,  mentioned  that  these  and  other  authors  employ  frequently  the  term 
"  larva  "  to  denote  indiscriminately  what  I  take  to  be  both  the  larval  and  the 
pupal  states.  Now,  first,  as  to  color :  the  "  larva  "  of  A.  anonw  is  said  to  be 
"ochreous,"  that  of  A.  cocois  (as  far  as  I  can  make  out)  is  similar;  that  of 
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A.  ornatus  is  "  grey."  No  author  mentions  dark  longitudinal  brown  bands,  such 
as  those  which  are  so  conspicuous  in  A.,  pulvinata.  What  is  much  more  impor- 
tant, in  A.  anofUE  Mr.  Morgan  gives  fourteen  "  lateral  infundibuliform  compound 
spinnerets"  and  "secreting  glands."  A.  cocois  (ap.  Riley  and  Howard)  has 
also  fourteen;  A.  ornatus  has  glands  "practically  as  in  A.  anonw;"  but  in 
A.  pulvinata  there  are  twenty-two  of  these  organs.  No  author  mentions  minute 
dorsal  spinnerets  within  the  margin,  such  as  those  which  are  so  extremely 
numerous  in  A.  pulvinata;  yet,  as  these  appear  to  be  certainly  the  producers  of 
the  ring  of  waxy  threads,  they  are  of  importance.  As  regards  the  vasiform 
orifice  and  lingula,  I  find  those  of  A.  anonw  (which  Mr.  Morgan  curiously  terms 
the  anus,  colon,  and  ilium")  and  those  of  A.  cocois  not  greatly  dissimilar:  in 
fact,  they  may  be  said  to  be  practically  identical.  These  organs  are  not  men- 
tioned for  A.  ornatus.  In  the  figure  41B  of  A.  cocois  (Ins.  Life.  1S93,  p.  314) 
the  lingula  of  the  adult  female  is  shown  as  protruding  considerably  from  the 
abdomen;  probably  this  will  also  be  the  case  in  A.  pulvinata. 

I  believe  that  the  wings  of  A.  pulvinata  will  be  not  far  removed  from  the 
darkly  banded  ones  of  A.  ornatus,  but  in  the  face  of  the  statement  that  the 
"  larva  "  of  that  species  is  "  grey,"  and  in  the  absence  of  any  further  informa- 
tion, I  shall  not  at  present  so  identify  the  insect,  nor  shall  I  yet  relegate  it  to 
the  genus  Aleurodicus. 

DESCRIPTIVE  REMARKS. 

Pupa  ease. — Size  1.33  mm.  long  b}7  1.15  mm.  wide;  very  roundly 
elliptical,  but  little  convex  (PI.  XXII,  fig.  6).  As  described  above, 
there  are  along  each  side  two  broad  and  irregular  longitudinal  bands 
of  dark-brown  color  in  the  derm,  and  there  is  a  light  yellowT  or  semi- 
transparent  longitudinal  band  along  the  central  dorsal  area.  We  are 
unable  to  verify  Maskell's  description  in  reference  to  the  "twenty- 
two  tubercular  pores,  glands,  or  spinneret  orifices."  It  seems  clear 
that  the  tubercles  of  certain  spines  were  mistaken  for  wax  pores.  On 
the  type  specimens  the  tubercular  spines  are  to  be  made  out  with 
considerable  certainty,  a  series  all  around  case,  well  within  the  mar- 
gin, 10  or  11  on  each  side,  as  shown  in  the  figure.  There  is  also  a  pair 
of  spines  on  caudal  end  of  case.  There  are  seven  pairs  of  compound 
wax  pores  (PI.  XXII,  fig.  8),  one  on  cephalic  end,  and  on  the  abdo- 
men are  four  pairs  of  large  and  two  pairs  of  small  pores.  There  is  a 
pair  of  spines  just  cephalad  of  the  vasiform  orifice,  and  three  pairs 
on  the  thoracic  region  toward  the  median  line.  Also  on  the  thorax 
are  two  pairs  of  stellate,  transparent  spots.  The  margin  of  case  is 
entire.  Just  within  margin  all  around  is  a  closely  set  row  of  minute 
tubular  wax  pores  resembling  those  in  cocois.  Also  as  in  cocois,  there 
is  on  the  submarginal  area  all  around  a  broad  band  of  minute  simple 
wax  pores. 

Vasiform  orifice  (PI.  XXII,  fig.  7)  broadly  cordate,  broader 
than  long,  cephalic  margin  straight.  Operculum  considerably  broader 
than  long,  anterior  margin  straight,  sides  rounded,  caudal  margin 
concave  and  minutely  setose,  bearing  distally  two  pairs  of  spines. 
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Plate  XXIII 


Aleurodicus  trinidadensis. 

Fig- 1.— Pupacase.  Fig.  2.— Vasiform  orifice.  Flg.3.— Margin  of  pupa  case.  Fi--4--7 
Compound  wax  pore.  Fig.  5.— Forewing.  Fig.  6.— Claspers  of  male.  I  lg.  <  .—Head 
of  adult.  Fig.  8.— Pupae  on  leaf,  showing  waxy  secretion  of  pupa-  and  trails  of  wax 
left  by  adults.    (Fig.  1-7,  original;  fig.  8,  from  Urich.) 
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Plate  XXIV. 


Aleurodicus  (Lecanoideusi  giqanteus. 

Fig   <  ,2.     Pupa  case,  dorsal  view.    Fig.3.     Pupa  case,  ventral  view.     Fig.4.    Vasi- 

form  orinceof  pupae  i  e.  I  Ig.  5.  Compound  poreof  pupacase.  Fig.  6.  -Margin of  pupacase. 
Fig  ,  Forewing  of  adult.  Fig.  8.  Costal  margin  of  forewing.  Fig.  9.— Head  of  adult.  Fig. 
10,     ^ntenna  of  adult.    Fig.  11.— Foot  of  adult.    Fig.  12.    Male  genitalia.    (Original.) 
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Plate  XXV. 


Aleurodicus  i'Lecanoideus)  giganteus.    Leaf,  Showing  Waxy  Secretion  of  Pup/e 
and  Trails  of  Secretion  Left  by  Adults.    (Original.) 
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Aleurodicus  trinidadensis  n.  sp. 

(PI.  XXIII,  figs.  1-8.) 

Specimens  of  this  insect  were  received  from  Dr.  F.  W.  Urich, 
Trinidad,  on  March  27,  1912.  The  pupae  are  similar  to  those  of 
dugesii  and  ornatus  in  that  they  possess  a  very  prominent  lingula. 
The  adults,  however,  are  nearer  to  those  of  cor-ois. 

DESCRIPTION. 

Pupa  (PI.  XXIII,  fig.  1). — Color  yellowish;  empty  case  trans- 
parent, with  very  faint  shadings  around  the  base  of  some  of  the  com- 
pound wax  pores.  These  pores  are  arranged  in  seven  pairs,  one 
thoracic  pair  and  six  abdominal.  The  two  caudal  pairs  are  reduced. 
The  spinnerets  of  the  compound  pores  (PL  XXIII,  fig.  4)  are  ex- 
tended into  rods  which  are  about  half  the  length  of  the  outer  cup  and 
the  central  process  protrudes  some  distance  from  the  opening  of  the 
pore.  Margin  (PL  XXIII,  fig.  3)  entire  and  just  within  it,  all 
around,  a  series  of  disc-like  pores.  Vasiform  orifice  (PL  XXIII,  fig. 
2)  subcordate  in  outline,  the  anterior  margin  straight,  and  the  latero- 
caudal  "  fold  "  armed  on  each  side  with  a  bristle.  Operculum  rec- 
tangular, transverse,  with  the  caudal  margin  slightly  indented.  Lin- 
gula very  large  and  exserted,  the  distance  from  the  anterior  mar- 
gin of  the  orifice  to  the  tip  of  the  lingula  being  about  twice  the 
longest  diameter  of  the  operculum.  Both  lingula  and  operculum  are 
setose  and  the  former  is  armed  with  four  spines.  Shape  elliptical, 
broadest  slightly  caudad  of  middle.  Size  1.36  mm.  by  0.928  mm.  On 
the  leaf  the  waxy  secretion  does  not  present  a  thick  mass,  but  is  com- 
posed of  a  large  number  of  distinct  waxen  rods,  many  of  which 
become  broken  (PL  XXIII,  fig.  8).  The  marginal  fringe  is  com- 
posed of  a  series  of  fine  distinct  waxen  rods. 

Adult. — Color  yellowish,  the  abdomen  and  appendages  of  some 
specimens  tinged  with  reddish.  Eyes  dark  brown.  Forewings 
marked  with  four  dusky  areas  as  illustrated  in  Plate  XXIII,  figure  5. 
The  intensity  of  these  markings  varies  considerably  and  in  some  speci- 
mens they  are  hardly  noticeable.  In  others  the  two  dusky  areas  on 
either  side  of  the  radial  fork  become  united  into  a  band.  Hind 
wings  unmarked,  excepting  a  shaded  margin  sometimes  present  along 
the  proximal  portion  of  veins.  Vertex  (PL  XXIII,  fig.  T)  rounded; 
claspers  of  the  male  (PL  XXIII,  fig.  6)  long  and  narrow,  with  the 
tips  sometimes  dusky.     Penis  short,  slightly  curved. 

Forewing  1.9  by  0.96  mm.;  of  female  1.6-2.08  mm.;  of  male  2.16 
mm. ;  claspers  from  base  to  tip  0.64  mm. ;  last  abdominal  segment  0.56 
mm. ;  penis  0.288  mm. 

Type. — No.  14777,  U.  S.  National  Museum.  Described  from  speci- 
mens in  balsam  and  dry  specimens  on  infested  foliage.  Taken  on 
coconut. 


70  CLASSIFICATION   OF   THE   ALEYKODIM1. 

Subgenus  LECANOIDEUS  n.  subgen. 

Insects  with  the  characters  of  the  subgenus  Aleurodicus,  excepting 
that  the  vertex  of  the  adult  is  bilobed  and  the  lateral  margin  of  the 
pupa  case  is  deflexed,  curving  under  the  ventral  surface.  The  pupse 
are  devoid  of  the  reduced  compound  pores  near  the  vasiform  orifice. 
Lingula  of  pupa  usually  exserted;  that  of  adult  narrow  and  included. 

Type,  giganteus  n.  sp. 

Species  of  Subgenus  Lecanoideus. 

A.  Pupa  case  large  and  broad,  with  the  anterior  pair  of  compound  pores  near 

cephalic  extremity mirabUis. 

B.  Pupa  case  elongate,  with  the  anterior  pair  of  compound  pores  a  considerable 

distance  from  the  cephalic  extremity giganteus. 

Aleurodicus  (Lecanoideus)  giganteus  n.  sp. 
(PI.  XXIV,  figs.  1-12:  PI.  XXV.) 

This  aleyrodid  was  collected  by  Mr.  Albert  Koebele  at  Pernam- 
buco,  Brazil,  December  28,  1882.  The  host  was  not  stated  by  Mr. 
Koebele,  but  appears  to  have  been  a  species  of  Ficus.  As  stated 
with  reference  to  A.  neglectus,  the  present  species  was  also  carried 
in  the  Bureau  of  Entomology  collection  as  anonce  Douglas,  and  this 
latter  was  thus  erroneously  listed  from  Pernambuco,  Brazil.  This 
is  the  largest  species  of  the  genus  thus  far  recorded,  although  a  much 
larger  member  of  the  family,  Udamoselis  pigmentarla  (p  25)  from 
South  America,  has  been  described  by  Enderlein,18  with  a  wing 
length  of  5.5  mm.  and  a  body  length  of  7  mm. 

DESCRIPTION. 

Egg.— Elongate,  about  0.4  mm.  long.  Stalk  short;  eggs  lying 
prostrate  on  leaf,  on  which  they  are  scattered  promiscuously;  brown- 
ish in  color  and  without  markings  (PL  XXIV,  fig.  1). 

Pupa  case.— Length,  from  1.5  to  1.85  mm.  Width  0.9  to  1  mm.; 
elongate,  somewhat  narrowed  at  each  end.  Convex,  the  sides  de- 
flexed  in  mature  specimens,  resembling  a  lecanium  scale  (PI.  XXIV, 
figs.  2,  3).  Pupa4  are  covered  by  a  very  abundant  secretion  of  white 
wax,  of  a  generally  flocculent  appearance  (PI.  XXV).  Examined 
more  particularly,  there  will  be  observed  a  group  of  vertical  columns 
Considerably  higher  than  the  case  is  wide,  from  the  abdominal  region 
of  the  dorsum,  very  compact  at  the  base,  but  separating  more  or  less 
into  separate  bundles  distally.  This  secretion  appears  to  arise  from 
the  abdominal  segments,  extending  completely  across  the  dorsum, 
from  the  compound  wax  pores  on  each  side.  Also  in  this  columnar 
type  of  secretion  are  found  the  glassy  wax  rods  from  the  compound 
wax  pore-  which  in  this  species  are  comparatively  slender  and  short. 
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There  is  also  a  copious  secretion  of  minute  cottony  wax  threads, 

from  a  broad  submarginal  zone  or  band  of  small  -imple  pores  com- 
pletely around  the  case.  From  the  margin  or  edge  of  the  case  there 
is  a  secretion  from  the  tubular  wax  pores  (PL  XXIV,  fig.  6)  which 
extends  downward,  more  or  less,  under  the  pupa  case  in  the  form 
of  an  amorphous  wax  plate.  The  color  is  brownish  to  very  dark 
brown.  Some  specimens,  however,  have  a  distinctly  reddish  color, 
though  such  individuals  are  comparatively  few.  The  empty  case  is 
very  light  brown,  without  distinctive  color  markings. 

The  dorsum  and  margin  of  case  are  without  spines.  On  each 
side  of  the  abdominal  region  are  four  compound  wax  pores  (PL 
XXIV,  fig.  5)  and  a  pair  of  similar  though  smaller  pores  occurs 
on  the  cephalic  end  of  case.  The  two  pairs  of  small  compound  pores 
present  on  the  caudal  end  of  the  case,  in  many  members  of  the  genus, 
are  absent  in  this  species. 

Vasiform  orifice  (PL  XXIV,  fig.  4)  subcordate,  considerably 
wider  than  long.  Operculum  about  twice  as  wide  as  long,  the  basal 
corners  rounded,  the  caudal  margin  somewhat  concave. 

Lingula  large,  exserted,  spatulate  in  shape,  bearing  toward  distal 
end  two  pairs  of  spines.  On  ventral  surface,  legs  and  antennae 
very  evident;  basal  segment  of  leg  large,  subglobose.  Distal  seg- 
ment of  leg  longer  than  basal,  finger-like,  ending  in  a  single  curved 
claw. 

Adult  female. — Length  from  head  to  tip  of  abdomen  about  2.75 
mm.;  length  of  forewing  3.50  to  3.75  mm.;  width  1.70  to  1.75  mm. 
(PL  XXIV,  figs.  7  and  8)  ;  length  of  hind  tibia  about  1.23  mm.; 
length  of  basal  segment  of  tarsus  0.32  mm. ;  length  of  distal  segment 
0.16  mm. 

Color  of  body  and  head  light  brownish,  the  legs  and  antenna? 
paler;  wings  white,  without  markings,  more  or  less  dusted  with 
powdery  wax.  Ventral  surface  of  body  of  the  insect  with  light 
flocculent  wax  apparently  secreted  from  the  abdomen.  Some  leaves 
show  paths  or  trails  of  white  wax,  evidently  made  by  the  adults 
during  the  course  of  their  movements  (see  PL  XXV).  Eyes  of  the 
usual  constricted  form.  Antenna?  about  1  mm.  in  length ;  segments  I 
and  II  about  equal  in  length  to  segment  VI;  segments  VI  and  VII 
subequal ;  segment  III  about  one-sixth  shorter  than  segments  IV  to 
VII,  inclusive  (PL  XXIV,  figs.  9-12). 

Male. — Having  the  general  appearance  of  the  female.  Genital 
valves  long  and  slender,  penis  short  and  curved  near  distal  end. 

Type. — No.  14767,  U.  S.  National  Museum.  Described  from  abun- 
dant material  of  eggs  and  pupa?  on  leaves,  and  adults  on  card  points, 
and  all  of  these  stages  in  balsam  mounts. 
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Aleurodicus   (Lecanoideus)    mirabilis   Cockerell. 
(PI.  XXVI,  figs.  1-5;  PI.  XXIX,  fig.  1.) 

Aleurodicus  mirabilis  Cockerell,  Psyche,  vol.  8,  p.  225  (1898)  ;  idem,  p.  360 
(1899). 

ORIGINAL  DESCRIPTION. 

Pupa  (late  larva?)  If  mm.  long,  after  boiling  transparent  and  colorless, 
except  some  brown  stains  in  the  thoracic  region.  Mouth-parts  distinct  and  well 
formed;  rostral  loop  short;  legs  present,  very  stout,  with  small,  hooked  claws. 
Form  oblong,  quite  elongate,  with  a  border  densely  dotted  with  round  glands; 
anteriorly  this  border  is  very  narrow,  and  at  the  extreme  hind  end  it  ceases, 
but  all  along  the  sides  it  is  extremely  broad.  The  cephalic  portion  of  the  insect, 
the  hind  end,  and  the  lateral  margins  within  the  border,  are  also  densely  dotted 
with  glands.  Abdomen  distinctly  segmented,  but  the  segmentation  does  not 
extend  to  the  border.  On  each  side  of  the  abdomen  are  four  curious  large 
glandular  processes,  of  the  type  of  those  in  A.  holmesii  Mask.  Lingula  trowel- 
shaped,  extending  considerably  beyond  the  broad  operculum ;  at  each  side  of  the 
base  of  the  lingula  is  an  angular  prominence.  The  general  type  of  these  parts 
is  that  of  A.  pulvinata  Mask.,  but  while  the  lingula  is  equally  long,  it  is  in 
our  insect  gently  bowed  out  at  the  sides ;  and  the  two  bristles  at  the  end  of  the 
lingula  in  mirabilis  are  not  nearly  so  long  as  in  pulvinata. 

Externally  the  insect  appears  as  a  large  mass  (5  to  10  mm.  long)  of  snow- 
white  cottony  tufts,  irregularly  disposed,  from  the  midst  of  which  spring  many 
very  long  curved  white  threads.     The  pupa  itself  is  entirely  covered. 

Hab. — Boca  del  Usumacinta,  Tabasco,  Mexico,  July  8,  1897,  on  "  Laurel," 
which  is  not  our  plant  of  that  name  (Townsend)  Div.  Ent.  79S4.  This  re- 
markable insect  resembles  Aleurodicus  in  several  respects;  when  all  its  stages 
are  known,  it  will  probably  be  referred  to  a  new  genus. 

Prof.  C.  H.  T.  Townsend  found  this  species  in  quantity  at  Minatitlan.  Mexico, 
April  25,  1898.  on  the  underside  of  Anona  leaves.  Fortunately,  he  secured  a 
single  $  adult,  which  shows  that  the  insect  belongs  to  Aleurodicus.  The  an- 
terior wings  are  slightly  over  2  mm.  long  and  about  1J  mm.  broad;  white,  with 
two  very  pale  gray  bands;  the  first  crossing  the  wing  just  before  the  fork  of  the 
median  vein,  but  interrupted  for  a  space  below  the  vein;  the  second  a  dilute 
tr.nisverse  cloud  not  far  from  the  apex  of  the  wing.  Body  about  2  mm.  long, 
exclusive  of  the  forceps,  which  are  about  £  mm.  Color  of  body  and  legs  very 
pale  yellow;  base  of  abdomen  white;  thorax  between  wings  liurlif  orange.  An 
tenure  orange  at  the  middle;  eyes  pale  greenish,  not  divided.  Easily  known 
from  .1.  anonw  Morgan,  by  the  markings  on  the  wings  of  the  adult,  and  the 
lingula  longer  than  the  operculum  in  the  pupa. 

Ti/pe.—No.  14770,  U.  S.  National  Museum. 

DESCRIPTIVE  REMARKS. 

This  insect  in  structure  of  pupa  case  closely  resembles  giganteus. 
The  dotted  bolder  to  which  reference  is  made  by  Prof.  Cockerell  is 
really  the  deflated  portion  of  case,  seen  through  the  derm  above,  the 
margin  resembling  a  suture  in  the  derm  (PI.  XXVI.  figs.  1,  2).    In 

genera]  shape  the  case  resembles  a  Lecanium  scale.  There  are  four 
pairs  of  the  usual  compound  wax  pores  on  the  abdomen,  and  a  simi- 
lar pair  on  the  cephalic  end  (PI.  XXVI,  fig.  4).    The  true  margin  is 
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Plate  XXVI. 


Aleurodicus  (Lecanoideus)  mirabilis  and  Aleurodicus  i  Metaleurodicus) 

altissimus. 

Aleurodicus  (Lecanoideus)  mirabilis:  Fig.  1.— Pupa  case,  dorsal  view.  Fig.  2. — Pupa  case, 
ventral  view.  Fig.  3.— Vasiform  orifice  of  pupa  case.  Fig.  4.— Compound  wax  pores  of 
pupa  case.  Fig.  5.— Margin  of  case.  Aleurodicus  (Metalcurodicus)  altissimus:  Fig.  6. — 
Pupa  case.  Fig.  7.— Compound  wax  pore  of  pupa  case.  Fig.  S.— Foot  of  pupa.  Fig. 
9.— Vasiform  orifice  of  pupa  case.  Fig.  10.— Margin  of  pupa  case.  Fig.  11.— Marginal 
pore  patch.     (Original.) 
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Plate  XXVlll. 
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Aleurodicus  I Metaleurodicusi  minimus. 

. .  _>.— Vasiforrn  orifice  of  pupa  case.     Fig.  3.— Compound  wax  pores 
of  pupa  ease.     Fig.  L— M  ffgin  of  pupa  case.    Fig.  5.— Forewing  of  adult.    Fig.  I  — 

.  n  of  forev.;   g.     Pig.  1  —Head  of  adult.    Fig.  S.— Antenna.    Fig.  9.— Foot  of  adult. 
Fig.  10.— Male  genitalia.    (Original.) 
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Plate  XXIX. 


Fig.  1 .— Aleurodicus  »  Lecanoideus)  mirabilis:  Pup/e  on  Leaf,  Showing  Waxy 
Secretion.    (Original.) 
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Fig.  2.— Aleurodicus  (Metaleurodicus)  altissimus:  Pup/e  on  Leaf,  Showing  Waxy 

Secretion.    (Original.) 
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Fig.  3.    ALEURODICUS  (  Ml  i  aleurodicus)  minimus:  Pup/c  on  Leaf,  Showing  Waxy 
Secretion.    (Original,  i 
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folded  under  the  case  and  ends  in  a  series  of  closely  set,  superimposed 
wax  tubes  (PL  XXVI,  fig.  5).    Vasiform  orifice  (PL  XXVI,  fig.  3) 

broadly  cordate,  considerably  wider  than  long.  Operculum  short  and 
broad.  Lingula  large,  protruded,  arrow-shaped,  with  two  pairs  of 
spines,  distally.  On  ventral  surface,  legs  and  antenna?  very  evident. 
Basal  segment  of  legs  large,  subglobose;  distal  segment  longer  than 
basal,  finger-like,  ending  in  a  single  strongly  curved  claw;  antenna 
long,  numerously  ringed  as  usual. 

Adult. — The  adult  we  have  not  seen.  It  differs  from  giganteus  in 
being  smaller,  and  in  the  wing  markings  as  described  by  Cockerell. 

Subgenus  METALEURODICUS  n.  subgenus. 

Forewing  with  the  venation  of  Aleurodicus,  but  with  radiusx  much 
longer;  antenna?  and  feet  similar  to  Aleurodicus;  vertex  rounded; 
claspers  of  male  short  and  thick;  penis  rather  long;  pupa  case  with 
compound  wax  pores,  but  these  are  different  from  those  of  Aleurodi- 
cus, being  of  the  type  illustrated  in  Plate  XXVI,  figure  3 ;  lingula  of 
vasiform  orifice  of  pupa  setose,  short,  included,  and  armed  with  four 
spines;  that  of  adult  broad,  large,  and  exserted.     Size  small. 

Type,  minimus  Quaintance. 

Species  of  Subgenus  Metaleurodicus. 

A.  Abdomen  of  pupa  case  with  five  pairs  of  equal  sized  compound  pores  and 

on  cephalo-median  portion  of  abdomen  a  stellate  structure  surrounded 
by  simple  pores altissimus. 

B.  Abdomen  of  pupa  case  with  five  pairs  of  compound  pores  of  which  the  caudal 

are   the   largest;    forewing   with   a   dark   macula   within   the    radial 
fork minimus. 

C.  Abdomen  of  pupa  case  with  four  pairs  of  compound  pores;  forewing  with 

a  dark  macula  below  the  radial  sector cardirvi. 

Aleurodicus  (Metaleurodicus)  altissimus  (Quaintance). 
(PL   XXVI,  figs.  6-11;   PL   XXIX,   fig.  2.) 

Aleurodes  altissima  Quaintance,  Tech.  Ser.  8,  Div.  Ent.,  U.  S.  Dept.  Agr., 
p.  20,   (1900). 

ORIGINAL    DESCRIPTION. 

Larva. — Size  about  0.89  by  0.52  mm. ;  yellowish  white.  A  series  all  around 
of  about  30  seta?.  On  dorsum  are  5  pairs  of  moderately  developed  setae,  a  pair 
on  cephalic  segment,  a  pair  on  each  of  the  thoracic  segments,  and  a  pair  at 
vasiform  orifice.  Margin  of  case  slightly  crenulated.  On  the  dorsum  a  few 
pores  may  occur  somewhat  promiscuously,  and  there  are  a  few  groups  of  pores 
around  the  margin.  This  stage  in  many  respects  approaches  quite  close  in 
structure  to  the  pupa-case. 

Pupa-case. — Size  about  1.79  by  1.26  mm. ;  subovate,  narrowed  cephalad.  Color 
of  young  pupae,  yellowish  to  white,  and  usually  without  other  coloration.     In 
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more  mature  examples  the  color  may  vary  from  whitish  to  those  more  or  less 
mottled  with  brownish,  with  extreme  cases  almost  uniform  brownish  black, 
though  in  these  latter  cases  such  examples  have  plainly  been  parasitized,  and 
this  color  may  have  resulted  from  this  fact.  Typically,  this  brownish  coloration 
occurs  in  dashes,  from  the  outer  margin  inward,  varying  distances,  and  more 
or  less  radially.  Along  the  dorsi-meson  there  is  a  more  or  less  clear  longitudinal 
central  stripe,  with  an  interrupted  stripe  of  dark  brown  on  each  side,  these  lat- 
ter varying  considerably  in  extent  and  distinctness.  In  well-marked  specimens 
the  radial  wedge-shaped  dashes  may  extend  quite  into  these  subdorsal  bands  of 
dark  brown. 

Pupa-case,  when  young,  with  moderately  rounded  keel,  otherwise  flat;  at 
length  becoming  somewhat  convex,  and  raised  on  an  unusually  high  vertical 
fringe  of  white  wax.  There  is  no  lateral  fringe,  but  just  within  the  margin 
all  around  there  is  a  series  of  groups  of  waxen  rods.  These  rods  arise  from 
groups  of  from  usually  22  to  26  circular  pores.  Each  bundle  of  rods  is  sur- 
rounded with  a  rather  short  cylinder  of  wax,  forming  a  sheath  at  base.  In- 
dividually, the  rods  are  rather  small,  glistening  white,  and  inclined  to  curl  at 
tip.  These  wax  bundles  vary  considerably  in  length,  but  are,  as  a  whole,  short, 
curling  outward  and  downward  from  the  case.  Along  central  dorsal  region  is  a 
broad  and  somewhat  matted  secretion  of  wax  extending  from  vasiform  orifice 
to  cephalic  end  and  covering  the  rounded  keel.  On  each  side  of  this  central 
dorsal  secretion  is  a  curved  and  narrower  secretion  extending  from  just  laterad 
of  vasiform  orifice  to  cephalic  end.  These  three  dorsal  lines  of  wax  may  be 
much  interrupted  transversely,  particularly  in  younger  examples,  but  in  older 
cases  each  is  usually  continuous. 

There  is  a  very  narrow  marginal  rim  and  the  margin  of  case  is  minutely 
crenulated.  Just  within  the  margin  all  around  is  a  series  of  rather  long  and 
slender  tubercled  seta?,  about  30  in  all.  or  15  on  each  side.  The  pores  of  the 
submarginal  groups  are  rather  small,  simple,  and  circular.  These  may  vary 
considerably  in  number  in  the  different  groups,  and  an  occasional  pore  occurs 
outside  of  group.  These  groups  of  pores  are  usually  in  the  brownish  coloration 
extending  in  from  the  margin.  There  is  usually  a  group  of  very  small  pores 
on  each  side  of  vasiform  orifice,  and  a  very  pretty  group  on  each  side  of  the 
second  abdominal  segment.  This  consists  of  an  irregular  circle  of  small  pores 
with  a  central  rotate  figure.  The  usual  series  of  brownish  colored  compound 
pores  with  cylindrical  rim  and  central  rod  are  present,  though  comparatively 
small.  On  caudal  end  4  of  these  pores  occur  in  almost  a  transverse  row, 
caudad  of  orifice,  and  from  this  3  extend  cephalad  on  each  side  to  about  the 
fourth  abdominal  segment. 

Vasiform  orifice  cordate,  about  as  wide  as  long.  Operculum  subrectangular, 
about  twice  as  wide  as  long.  Lingnla  large,  broad,  Bpatulate  shaped,  extending 
quite  to  caudal  margin  of  orifice  and  bearing  the  USOal  two  pairs  of  subter- 
minal  Bete.  Margin  of  orifice  extended  upward  all  round,  but  more  pronounced 
candad,  into  a  thin  and  somewhat  fluted  rim.  Operculum  and  Unguis  mi- 
nutely setote  <>r  punctured.  On  the  ventral  surface  the  reduced  legs  and 
antcnme  are  quite  distinct. 

.\<lult.<  unknown. 

When  the  adult  is  discovered  it  will  very  likely  prove  to  be  an  Alcurodicus. 

Collected  by  Mr.  C.  II.  T.  Townsend,  July.  ls«.»7.  at  San  Francisco  del  Peal, 
TabaSCO,    Mexico,   on   a    plant   called    "  I'alo   de   Cusano."     Div.   Eut.,  No.   7979. 

Described  from  numerous  pnpa  cases. 

Type.— No.  147G3,  U.  S.  National  Museum. 


aleurodicus  (metaleurodicus)  cardini.  75 

Aleurodicus    (Metaleurodicus)    cardini    Back. 
(PI.  XXVII,  figs.  1-10.) 

Aleurodicus  cardini  Back,  Can.  Ent.,  vol.  44,  pp.  148-151   (1912). 
Dr.  Back's  original  description  is  as  follows: 

Egg. — About  0.26  mm.  long,  width  about  0.07(5  mm.  Elongate  oval,  uniformly 
pale  yellowish,  unmarked.  Pedicel  short;  egg  lying  prone  on  leaf,  often  entirely 
surrounded  and  concealed  by  fluffy  waxen  secretions  of  the  adult.  Eggs  laid 
without  regard  to  arrangement  on  leaf. 

Larva. — Crawling  first  instar.  Length  about  0.319  mm.,  width  about  0.12 
mm.  Elongate  oval,  pale  yellowish  white  in  color  without  darker  markings  or 
waxen  secretions.  Thirteen  pairs  of  marginal  spines,  short,  the  posterior  two 
pairs  longer;  a  fourteenth  pair  located  on  venter  near  margin  on  cephalic  end 
of  case.  Spine  on  lower  side  of  distal  third  of  antennae  and  terminal  spine  of 
antennae  proportionately  longer  and  more  distinct  than  in  A.  citri  or  A.  nubifera. 

Pupa  case. — Length  about  0.94  mm.,  width  about  0.64  mm.  Subelliptical, 
elevated  on  a  vertical  marginal  waxen  fringe.  Color  yellowish  to  yellowish 
white,  after  emergence  empty  case  whitish,  semitransparent ;  parasitized  speci- 
mens appear  blackish  either  throughout  or  in  spots.  Margin  entire,  without 
pattern  of  any  sort;  near  margin  is  a  series  of  wax  pores.  On  venter  near 
margin  are  eighteen  or  twenty  inconspicuous  bristles  seen  only  with  high  magni- 
fication ;  of  these,  three  pair,  one  cephalic,  and  two  caudad,  are  more  conspicu- 
ous. On  dorsum  nearer  the  margin  than  center  are  five  pairs  of  round,  well- 
defined  compound  pores,  four  pairs  on  abdominal  segments  and  one  pair  on 
cephalic  region.  Cephalad  of  vasiform  orifice  is  a  pair  of  minute  bristles.  Vasi- 
form orifice  elongate  cordate,  about  0.09  mm.  wide  at  base,  and  about  0.1  mm. 
long  from  base  of  operculum  to  tip  of  lingula ;  cephalic  margin  straight,  caudal 
and  [end]  evenly  rounded.  Operculum  subelliptical  nearly  one-half  as  long  as 
orifice.  Lingula  broad,  extending  well  beyond  caudal  end  of  orifice,  on  distal 
fourth  which  usually  lies  beyond  caudal  end  of  orifice  with  two  pairs  of  com- 
paratively long  setae.     Rudimentary  legs  and  antennae  as  usual. 

From  wax  pores  on  dorsum,  there  may  be  frequently  seen  protruding  white 
glistening  waxen  rods  which  frequently  break  off  and  fall  about  the  pupae  as  in 
P.  persew.  The  dorsal  surface  of  case  usually  becomes,  especially  towards 
maturity,  well  dusted  with  a  thin  coating  of  white  secretions,  and  at  times  a 
very  narrow,  downwardly  directed  marginal  fringe  may  be  seen  outside  the 
vertical  fringe. 

Adult. — Length,  $ ,  about  1.16  mm. ;  forewing,  9 .  1.39  mm.  by  0.62  mm. ; 
length  hind  femur,  0.26  mm.  Length  hind  tibia,  0.35  mm. ;  length  hind  tarsi, 
0.18  mm. ;  length  claws,  0.08  mm. ;  9  proportionately  larger.  Yellow,  covered 
with  whitish  waxen  secretion ;  eyes  red,  not  divided,  but  distinctly  constricted. 
A  line  extending  along  side  of  head,  interrupted  by  upper  portion  of  compound 
eye,  the  lateral  callosities  of  prothorax,  indistinct  traces  along  suture  of  proxi- 
mal segments  of  abdomen,  and  portions  of  vasiform  orifice,  all  blackish.  Wings 
beautifully  iridescent,  with  deep  violescent  reflections,  a  small  prominent  round 
brownish  spot  about  0.06  mm.  in  diameter  on  each  fore  and  hind  wing  just 
behind  the  posterior  distal  branch  of  vein,  usually  enveloping  vein  but  never 
filling  the  angle  between  veins  as  shown  in  A.  mimos  [minima]  (Tech.  Bull.  8, 
Div.  Ent.,  Dept.  Agric,  PI.  VI,  fig.  6),  wings  otherwise  unmarked.  Antennae 
seven- jointed,  the  comparative  lengths  of  the  various  segments  as  follows: 
Segments  &,  f ,  yfy,  f,  ^,  &,  &. 
61201°— 13 6 
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Segments  3  to  7  show  usual  corrugations:  segment  7  with  constriction  on 
distal  half  at  which  point  is  borne  a  distinct  bristle. 

Habitat. — Type  material  collected  at  Havana  and  Santiago  de  las  Vegas, 
Cuba,  in  November,  1910,  by  the  writer. 

Food  plant. — Guava,  Psidium  guajara  radii. 

Type. — Type  material  in  collection  of  the  U.  S.  D.  A..  Bureau  of  Entomology, 
and  in  that  of  the  writer. 

This  species  is  really  distinguished  by  its  iridescent  wing  on  which  the  spots 
described  stand  out  prominently.  It  differs  superficially  from  iridescens  in 
having  a  spot  on  the  hind  wings  and  in  color  of  pupa  case;  from  minium 
it  differs  in  having  no  appreciable  clouding  of  wings  other  than  the  spots 
described,  in  shape  and  location  of  the  spots,  and  in  the  pupa  case  having 
but  five  instead  of  seven  pairs  of  wax  pores.  The  darkened  portions  of  the 
vasiform  orifice  appear  as  a  dark  spot  on  the  untreated  adult.  In  crawling 
about  the  leaf,  the  female  leaves  behind  a  line  of  fine  fluffy  waxen  secretion 
rubbed  from  a  tuft  of  the  same  developing  on  -the  underside  of  her  abdomen. 
Frequently  her  path  can  be  distinctly  followed  by  the  aid  of  these  lines  of 
secretions.  In  mating,  the  sexes  head  in  the  opposite  direction,  and  in  this 
respect  differ  from  those  species  of  Aleyrodcs  that  have  come  under  the  observa- 
tion of  the  writer. 

This  species  becomes  quite  abundant  on  the  guava  at  times,  and  when  not 
parasitized  becomes  a  nuisance.  In  November,  1010,  it  was  causing  noticeable 
blackening  of  the  foliage  at  Santiago  de  las  Tegas.  The  species  is,  however, 
heavily  parasitized  by  a  hymenopterous  parasite  and  the  red  fungus  (Asch&r- 
sonia  alcyrodis)  which  the  writer  found  generally  present  on  affected  leaves. 
Prof.  Patricio  Cardin,  for  whom  this  species  is  named,  sent  the  writer  specimens 
in  May.  1911.  over  90%  of  which  had  been  parasitized  by  a  hymenopterous 
parasite.  This  is  the  species  of  white  fly  figured  by  Cook  and  Home  as  an 
undetermined  aleyrodid  on  guava  (PI.  XV,  fig.  41,  Bull.  9.  Estacion  Central 
Agronomica  de  Cuba),  and  beyond  doubt  is  that  referred  to  in  the  Primer 
Informe  Anual  of  the  same  station  as  "  Guagua  a  mosca  blanca  de  la  guayabo." 
Cook  and  Home  (1.  c,  p  31),  say  that  Alcyrodes  howardi  is  the  species  referred 
to,  but  in  this  they  are  apparently  mistaken,  as  the  writer  has  not  found 
howardi  except  very  rarely  on  guava.  While  howardi  was  generally  present 
on  orange  trees  close  by,  this  species  was  found  only  on  guava. 

DESCRIPTIVE    REMARKS. 

Pupa  case. — Form  elongate  oval;  length  0.896  mm.;  width  0.616 
mm.  Dorsum  with  five  pairs  of  large  compound  pores  with  reduced 
spinnerets  (PI.  XXVII,  fig.  3).  Scattered  on  the  surface  of  the 
dorsum  are  also  found  a  number  of  minute  clear  areas,  resembling 
pores.  Dorsal  margin  entire;  just  within  it  all  around  is  a  row  of 
large  simple  wax  pores  (PI.  XXVII,  fig.  4).  On  the  caudal  ex- 
tremity, opposite  (lie  two  caudal  compound  pores,  is  a  pair  of  largo 
hairs.  Along  the  margin  all  around  and  apparently  on  the  ventral 
surface  is  a  row  of  small  spines,  there  being  ftboul  nine  to  a  side. 
A  pair  of  small  sola-  is  inserted  ju-t  cephalad  of  the  vasiform  orifice. 
This  orifice  is  subcordate  in  outline,  with  the  cephalic  margin  straight. 
The  operculum  is  almost  rectangular  in  shape,  with  the  caudal  mar- 
gin wavy.  The  linguli  is  somewhat  spatulate,  slightly  exserted,  and 
armed  with  four  long  hairs.     Both  operculum  and  lingula  are  setose. 
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The  color  is  a  light  greenish  brown. 

Adult. — The  adults  are  greenish  yellow  in  color.  The  vertex  is 
shaded  on  either  side  with  dusky.  The  compound  eyes  are  brownish- 
black  and  the  ocelli  clear  and  surrounded  by  a  conspicuous  Indian- 
red  area.  The  thorax  is  marked  with  black,  which  is  arranged  in 
more  or  less  broken  transverse  bands,  which  sometimes  appear  as 
mere  spots.  Abdomen  generally  unmarked.  Vasiform  orifice  with 
the  operculum  and  lingula  blackish.  Forewings  (PI.  XXVII,  fig.  5) 
shaded  all  over  with  dusky,  giving  the  wing  a  smoky  look  excepting 
a  line  representing  the  cubitus,  which  is  clear,  unshaded.  Near  their 
tips  the  veins  E1?  Rs,  and  M  are  somewhat  swollen  and  clouded,  and 
just  at  the  radial  fork  below  Rs  there  is  a  conspicuous  dark  spot. 

The  radial  forks  in  the  wing  are  very  long,  the  length  of  Rs  being 
half  as  long  again  as  the  distance  between  the  radial  fork  and  the 
insertion  of  the  media.  The  antennae  are  absent  from  the  specimens 
at  hand. 

Male:  Length  1.12  mm.;  length  of  forewing  1.1  mm.;  width  0.56 
mm.;  claspers  (PL  XXVII,  fig.  9)  0.14  mm.;  hind  tibiae  0.32  mm.; 
greatest  width  of  genital  segment  0.16  mm. 

Female:  Length  1.4  mm.;  length  of  forewing  1.4  mm.;  width 
0.672  mm.  Lingula  of  vasiform  orifice  very  large,  exserted,  and 
rounded  (PL  XXVII,  fig.  10). 

Aleurodicus  (Metaleurodicus)  minimus  Quaintance. 

(PL  XXVIII,  figs.  1-10;  PI.  XXIX,  fig.  3.) 

Aleurodicus  minima  Quaintance,  Tech.  Ser.  8,  Div.  Ent.,  U.  S.  Dept.  Agr.. 
]).  47  (1900). 

ORIGINAL    DESCRIPTION. 

Pupa-case. — Size  about  1.17  by  0.71  mm.,  subelliptical,  many  specimens  are 
somewhat  narrowed  cephalad.  Case  usually  widest  across  region  of  second 
abdominal  segment.  Color  yellowish,  varying  to  brownish.  Empty  case  semi- 
transparent,  except  for  the  irregular  brown  coloration  on  margin,  and  at 
the  dorsal  pores.  Margins  slightly  crenulated,  with  very  shallow  indentures 
between  the  lateral  wax  tubes.  There  is  no  marginal  rim.  Just  within  the 
margin,  all  around,  is  a  closely  set  row  of  short  disk-like  tubercles  or  papillae, 
from  which  is  produced  a  fringe  of  almost  straight,  tapering,  glassy  waxen  rods 
from  one-third  to  one-half  as  long  as  pupa-case  is  wide.  On  the  more  central 
dorsal  region  a  light  mealy  waxen  exudation  may  occur.  Pupa-case  slightly 
raised  from  surface  of  leaf  by  vertical  fringe  of  wax,  which  usually  remains 
attached  to  leaf  on  removal  of  dried  specimens.  On  the  dorsum,  nearer  the 
margin  than  center,  is  a  row  on  each  side  of  seven  round  and  well-defined  com- 
pound pores.  Considered  transversely,  these  occur  in  pairs;  a  pair  on  cephalic 
segment;  a  pair  on  metathorax;  three  pairs  along  the  abdominal  segments,  and 
two  pairs  in  the  region  latero-caudad  of  the  vasiform  orifice.  The  caudal  pair 
is  somewhat  the  largest,  with  the  cephalic  pair  next  in  size ;  the  rest  are  sub- 
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equal.  These  pores,  individually,  consist  of  a  cylindrical,  brownish-colored  rim 
with  a  central,  white,  rod-like  structure.  On  cephalic  margin  of  case  is  a 
pair  of  setae  and  a  pair  on  the  caudo-lateral  region,  a  seta  on  each  side.  There 
is  a  pair  of  small,  tubercled  setae  just  within  caudal  margin.  Around  the  mar- 
gin, just  within  the  submarginal  series  of  papillae,  is  a  row  6f  small  tubercled 
setae,  usually  from  24  to  28  in  all. 

Vasiform  orifice  elongate-cordate;  about  three-fourths  as  broad  as  long; 
cephalic  margin  straight,  caudal  end  bluntly  rounded.  Operculum  subelliptical, 
cephalic  margin  straight,  about  one-third  as  long  as  orifice.  Lingula  usual, 
broad,  extending  quite  to  caudal  end  of  orifice,  bearing  two  pairs  of  setae  dis- 
tally.    On  ventral  surface,  rudimentary  feet  and  antennae  quite  distinct. 

Adult  $ . — Length,  about  0.S6  mm. ;  fore-wing,  1.1  by  O.o2  mm. ;  length  of 
hind  tarsus,  0.21  mm. ;  length  of  hind  tibia,  0.38  mm. ;  length  of  hind  femur,  0.26 
mm. ;  color,  yellowish  white,  with  dorsum  of  thorax  brownish.  Eyes  reddish, 
undivided,  though  with  a  pronounced  constriction.  Joint  1  of  antennae  short, 
not  one-half  the  length  of  second.  Joint  2,  narrow  at  base,  truncate  at  distal 
end,  widest  centrally.  Joint  3  long,  longer  than  remaining  joints  together, 
distal  joint  ending  in  an  attenuated  process,  bearing  a  terminal  seta.  Anterior 
tarsus  about  three-fourths  length  of  posterior.  Distal  tarsal  joint  of  first  pair 
legs  two-thirds  length  of  distal  joint  of  mentuin.  Wings  slightly  clouded  around 
margin  and  with  a  very  dilute  oblique  transverse  band  centrally;  at  fork  of 
distal  branch  of  vein  is  a  pronounced  spot  of  brownish-black  coloration,  other- 
wise wings  without  spots.  Margins  of  wings  and  the  veins  somewhat  yellowish. 
Genitalia  quite  short  for  this  genus ;  valves  short  and  stout. 

Adult  $. — Unknown. 

This  species  approaches  in  some  particulars  quite  close  to  Cockerell's 
iridescens,  but  it  is  much  smaller,  and  the  pupa-case  differs  in  several  particu- 
lars. It  is  quite  similar  also  to  Shimer's  asarumis.  His  description  is  so 
meager  that  it  will  hardly  be  possible  to  locate  his  species  unless,  peradventure, 
the  type  has  been  preserved. 

Specimens  received  by  the  Division  of  Entomology  at  Washington,  January 
28,  1889,  on  "Guayaba,"  from  A.  Busck,  Bayamon,  Puerto  Rico.  Mr.  Pergande 
remarks  that  quite  a  large  number  of  the  insects  (pupae?)  had  been  killed  by  a 
very  curious  fungus.  Div.  Ent.  No.  8422.  Pupa-case  described  from  numerous 
specimens;  adult  $  from  two  specimens. 

Type.—Xo.  14769,  U.  S.  National  Museum. 

Aleurodicus  lacerdae  (Signoret). 

Aleyrodcs  lacerdw  Signoret,  Bui.  Soc.  Ent.  France  (6)  vol.  8,  p.  lxiii  (1883). 
This  species,  from  the  preliminary  description  given  by  Signoret, 
appears  to  be  an  Aleurodicus.  It  is  impossible,  however,  from  his 
remarks  to  place  it  definitely.  Cotypes  arc  .supposed  to  exist  in  this 
country,  but  so  far  we  have  been  unable  to  locate  them.  We  there- 
fore place  the  species  here  and  quote  his  description. 

ORIGINAL   I)KS(  h  i  rn< )  n  . 

J'ai  l'honneur,  par  l'entremiso  de  QOtre  ooilegtie  M.  I..  Fairmaire,  de  faire 
passer  sous  les  yeux  de  la  Boctetti  dee  fVuillcs  de  L'AfNNM  st/lratica  couvertes 
d'ane  s<vn''ti<m  d'aeped  ootonneox,  rwouiblanl  fi  de  I'amiante  <it  qui  m'oul 

ete  envoyees  par  M.  Antonio  de  Lacerda.     Cette  secretion  abundante  est  due  k 
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la  reunion  d'un  grand  nombre  cV  Aleurodes  soit  a  lY-tat  de  larvo,  soil  fi  l'4tat 
d'insecte  parfait.  J'indique  les  deux,  car  je  pense  que  ces  deux  etats  con- 
tribuent  a  cet  amas  de  secretion  par  l'examen  meme  do  la  forme  particuliere 
des  diverses  lamelles;  les  unes  presentent  comme  dee  rubang,  les  autres  comme 
des  filaments,  d'autres  enfin  de  simples  tils.  L'insecte  parfait  est  du  double 
plus  grand  que  VAleurodes  chelidonii,  jaunatre,  aves  des  macules  brunes  sur 
le  prothorax ;  l'abdomen,  entierement  jaune  dans  le  male,  off  re  deux  plaques 
d'aspect  particulier  dans  la  femelle,  celle-ci  presentant  un  amas  cotonneux 
d'aspect  nacr£  et  de  forme  bilobe  de  chaque  cot£  de  rabdomen  et  secrete  par 
les  deux  plaques  rouges  de  l'extremite  de  l'abdomen.  Devant  dormer  une 
description  complete  de  cette  intSressante  espece,  que  je  nommerai  A.  lacerdw, 
je  me  contente  de  presenter  aujourd'bui  ces  feuilles  vraiment  extraordinaire 
car  si  Ton  connait  deja  des  especes  du  genre  Aleurodes  secretant  des  matieres 
ne  se  sont  presentees  en  aussi  grande  quantite. 

[Translation.] 

I  have  the  honor,  through  the  agency  of  our  colleague,  Mr.  L.  Fair- 
maire,  of  exhibiting  to  the  Society  some  leaves  of  Anona  sylvatica 
covered  with  a  cottony  secretion  resembling  amiantus  and  which  have 
been  sent  to  me  by  Mr.  Antonio  de  Lacerda.  This  abundant  secretion 
is  due  to  the  union  of  a  large  number  of  Aleurodes,  either  larvae  or 
adults.  I  mention  the  two,  for  I  think  from  the  examination  of  the 
peculiar  form  of  the  various  wax  plates  that  both  states  contribute  to 
this  mass  of  secretion;  some  of  these  appear  like  ribbons,  others  like 
filaments,  and  still  others  like  simple  threads.  The  mature  insect  is 
twice  as  large  as  Aleurodes  chelidonii,  yellowish,  with  brown  macula- 
tions  on  the  prothorax;  the  abdomen,  entirely  yellow  in  the  male, 
shows,  in  the  female,  two  peculiar  looking  plates;  this  presents  on 
each  side  of  the  abdomen  a  bilobed  cottony  mass,  pearly  in  appear- 
ance and  secreted  by  the  two  red  plates  at  the  extremity  of  the 
abdomen.  Before  giving  a  complete  description  of  this  interesting 
species,  which  I  will  name  A.  lacerdce,  I  am  contenting  myself  in 
presenting  to-day  these  really  extraordinary  leaves,  for,  although 
species  of  the  genus  Aleurodes  which  secrete  such  material  are  already 
known,  they  do  not  show  it  in  such  great  abundance. 

Aleurodicus  phaleenoides  (Blanchard). 

(Fig.  11.) 

Aleurodes  phalcenoides  Blanchard,  in  Gay's  Historia  Ffsica  de  Chile,  Zool., 
vol.  8.  p.  319  (1852). 

This  insect,  so  far  as  we  know,  has  not  been  observed  since  it  was 
described  in  1852,  and  the  description  is  too  meager  to  show  definitely 
its  position.  The  form  and  venation  of  the  wing  as  shown  in  fig.  11 
are,  however,  those  of  Aleurodicus.  The  vertex,  on  the  contrary, 
appears  to  be  that  of  Dialeurodicus.  When  rediscovered,  therefore, 
the  insect  may  prove  to  fall  in  a  genus  older  than  Aleurodicus,  but  for 
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the  present  we  place  it  in  that  genus  and  quote  herewith  the  original 
description : 

ORIGINAL  DESCRIPTION. 

A.  tota  testaceo-rufa,  auteunis  pedibusque  pallidoribus ;  elytris  albis  opacis 
fasciolis  duabus  interruptis  maculaque  apicis  pallide  fuscis;  alis  totis  albis. 
Long,  corp.,  1  lin. ;  extens.  alar.,  Si  lin. 

Cuerpo  enteramente  de  un  testfieeo  bermejo  y  mas  6  menos  aalpicado  de 
bianco.  Elitros  ruuy  grandes,  6pacos  y  adornados  de  dos  fajas  transversa  los 
interrumpidas  en  el  medio  y  bacia  la  punta  por  una  mancba  alargada  de  un 
color  moreno  muy  claro.    Patas  palidas.  lo  mismo  las  antenas. 

Este  insecto  es  algo  comiin  en  Santiago  sobre  las  bojas  del  Parqui  y  prlncipla 
a  manifestarse  en  el  mes  de  enero.     Copiaremos  aquf  le  que  hemos  notado  en 

nuestro  diario  sobre  este 
animalito. 

En  la  parte  inferior  de 
las  bojas  nnevaa  del 
Parqui  (Oestrum  par- 
qui), se  observa  una 
especie  de  mancba  de  un 
verde  ligeramente  azu- 
lenco  sembrada  de 
mucbos  buevecitos  per- 
fectamente  separados 
unos  de  otros.  de  (p. 
320)  forma  ovalar.  de 
color  de  tierra.  alcau- 
zando  apenas  un  dozavo 
de  lmeas  de  dia  metro. 
Poco  despues  e  s  t  o  s 
buevos  cambian  de  color, 
vuelvense  negruzcos  con 
pnntitos  blancos,  y  ob- 
serva dos  entonces  con  un 
lente  de  augmento  se  ve 
que  con  bembras  adorn- 
adas  con  seis  puntos  dis- 
puestos  en  dos  filas,  tree 
en  cada  una.  DiCAOfl 
puntos  pequeilos  y  algonados  grendeceu  a  la  par  del  animal,  primeramento  o\- 
tendiendose  del  lado  de  la  margen  que  aobrepaaan  para  formar  una  especie  de 
membrana  petafloaa  y  recortada  a  modo  do  Bi$»u$  y  en  seguida  bacia  al  centre, 
confondlendoae  entonces  nn.)  con  otro  para  dar  Ingai  a  una  masa  Informe, 
blanqnista,  algodonada  y  sembrada  do  pequefiasgotitas  do  un  lioor  azucarado, 
muy  apetioido  do  las  hormigafl  quo  las  visitan  con  mucba  frecuencla.  Los 
macbos,  provist<»s  de  grandea  alas,  so  mantlenen  quletos,  6  si  le  mneven,  cam- 
bian ran  we*  da  ii<>j;is.  pero  meaeando  el  arbuato,  vuelan  cod  precipltaddn  y  a 
poca  dlatancia,  ppr  no  aoder  aoatener  largo  tiempo  el  vaelo.    Paran  principal 

monto  debajo  do  las  hojas  y  son  bastanlo  rummies  on  la  eataciOD  del  veruno. 

[Translation.] 

Body  entirely  of  a  brownish  testaceous  and  more  or  less  variegated 
with  black.    Elytra  very  large,  white  opaque,  and  ornamented  with 


Fio.  11. — Aleurodicus  pholcenoidei :  1,  Adult  insect;  2,  fore 
Wing  of  adult ;  St,  tarsus  of  adult  ;  f,  antenna  of  adult 
(Redrawn  from  Blanchard.) 
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two  transverse  bands  interrupted  in  the  middle  apically  with  a  large 
spot  of  very  clear  yellow.    Feet  pallid,  like  the  antennae. 

This  insect  is  rather  common  in, San  Diego  on  the  leaves  of  parqui 
(Oestrum  parqui)  and  infests  this  plant  principally  during  the  month 
of  January.  We  reproduce  here  what  we  have  noted  about  this  little 
animal  in  our  diary. 

On  the  lower  portions  of  the  leaves  of  parqui  a  peculiar  kind 
of  spot  was  observed  of  light  iridescent  green,  covered  with  many 
perfect  eggs  separated  from  each  other,  of  oval  form,  earth  color, 
measuring  about  one-twelfth  of  a  line  in  diameter.  A  little  later 
these  eggs  changed  color,  becoming  blackish  with  white  points, 
and  we  then  observed  with  a  magnifying  glass  that  they  were 
females  ornamented  with  six  dots  arranged  in  two  series,  three  in 
each  one.  These  little  dots  bearing  cotton  threads  vary  with  the  size 
of  the  animal,  extend  from  the  side  of  the  margin  which  they  pass 
beyond  to  form  a  reticulated  membrane  like  that  of  Bissus,  and  after 
that  run  to  the  center,  uniting  there  with  each  other  to  form  an  ir- 
regular mass,  whitish,  covered  with  cotton  threads,  and  showing 
little  drops  of  sweetish  liquid  very  acceptable  to  the  ants  which  visit 
them  very  frequently.  The  males,  provided  with  large  wings,  are 
sedentary,  for  if  they  move  they  rarely  leave  the  leaf,  but  on  jarring 
the  bush  they  fly  precipitately  a  little  distance,  but  are  not  able  to 
sustain  flight  for  a  long  time.  They  generally  inhabit  the  underside 
of  the  leaf  and  are  rather  common  in  summer. 

Genus  PARALEYRODES   Quaintance. 

Forewing  with  the  radial  sector  and  a  small  rudiment  of  the  me- 
dia retained;  cubitus  sometimes  faintly  indicated  by  a  fold;  vertex 
rounded ;  antennae  of  four  segments,  of  which  the  third  is  the  long- 
est ;  claspers  of  male  short  and  stout ;  penis  bilobed ;  paronychium  of 
the  foot  represented  by  a  long  stout  spine.  Pupa  case  with  a  number 
of  large  compound  wax  pores  of  the  type  illustrated  in  Plate  XXX, 
fig.  3;  vasiform  orifice  with  a  very  long,  setose,  spatulate,  exserted 
lingula,  which  is  armed  with  four  long  spines.    Size  small. 

Type,  persece  Quaintance. 

This  genus  is  the  most  specialized  one  in  the  subfamily  and  repre- 
sents the  greatest  reduction  in  wings  and  antennal  segments.  The 
two  species  may  be  separated  as  follows : 

Species  of  Paraleyrodes. 

A.  Wings  unmarked;  thorax  of  pupa  case  with  two  stellate  structures  on  the 

caudal  part ;  two  anterior  pairs  of  abdominal  compound  pores  often 
reduced vricfiii 

B.  Wings  shaded  with  dusky;   thorax  of  pupa  without  stellate  structures; 

anterior   abdominal    pores   normal persece 
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Paraleyrodes  persese  (Quaintance). 
(Plate  XXX,  tigs.  1-9.) 

Aleurodes  persece  Quaintance,  Tech.  Ser.  8,  Bur.  Ent.,  U.  S.  Dept.  Agr.,  p.  32. 

(1900.) 
Paraleyrodes  (Aleurodicus)   persece,0  Tech.  Ser.  12,  Bur.  Ent.,  U.  S.  Dept. 

Agr.,  p.  170.     (1909.) 

The  description  of  the  species  originally  published  in  1909  follows : 

Egg. — Elliptical,  size  about  0.24  mm.  by  0.12  mm.,  with  stalk  unusually  long; 
smoky  in  color,  the  shell  smooth;  eggs  deposited  promiscuously  in  the  white, 
flocculent  secretion  of  the  adults. 

La  rim,  first  stage. — Size  about  0.338  mm.  by  0.18  mm.,  subelliptical,  very 
slightly  narrowed  caudad;  yellowish  white,  with  more  or  less  rectangular  spots 
of  orange  in  the  abdominal  regions,  eye-spots  reddish.  There  is  a  fringe  all 
around  of  white  wax ;  on  the  margin,  cephalad  of  eyes,  are  six  seta?,  and  on 
lateral  margins  of  thoracic  region  are  three  on  each  side.  On  caudal  margin 
are  six  seta?,  the  middle  pair  of  which  is  considerably  longer  than  others. 
On  ventral  surface,  just  within  margin,  all  around,  is  a  series  of  sparsely  Bet, 
small,  tubercled  seta?.  Legs  and  antenna?  well  developed.  Vasiform  orifice 
practically  as  in  pupa-case. 

Pupa-ease.1 — Size  about  0.86  mm.  by  0.53  mm.  Subelliptical  in  shape,  with 
slightly  undulate  outline.  Color,  under  hand  lens,  yellowish  brown ;  empty 
pupa-case  colorless,  very  fragile,  soon  falling  from  the  leaf.  On  the  margin, 
all  around,  is  a  fringe  of  more  or  less  curled,  short,  white  wax  ribbons,  and 
over  the  case  and  adjacent  leaf  area  are  many  fragments  of  white  wax  rods, 
of  variable  length,  profusely  produced  from  the  seven  pairs  of  dorsal  compound 
pores,  which  are  situated,  a  pair  on  cephalic  end  and  six  pairs  on  the  abdominal 
segments,  the  cephalic  two  pairs  of  wbich  are  smaller  and  nearer  the  median 
line.  The  margin,  or  rim,  of  each  compound  pore  is  thickened,  and  from  within 
the  cup  there  arises  a  rather  large,  fluted,  cylindrical  tube,  extending  upward 
about  one-half  its- length  beyond  the  rim  of  cup.  Within  tube,  at  base,  is  a 
short  conical  elevation.  The  entire  structure  is  brownish  in  color.  Dorsum 
void  of  well-developed  seta?,  save  a  pair  just  within  caudal  margin.  A  pair  of 
minute  seta?  occurs  on  margin  near  caudal  end  of  case.  There  is,  however, 
just  within  margin  on  case,  all  around,  a  row  of  brownish-colored,  tubercled 
seta?.  Vasiform  orifice  subcordate  (fig.  35,  c),  about  as  long  as  wide,  Cephalic 
margin  straight,  coinciding  with  cephalic  margin  of  operculum.  Operculum 
subrectangular,  the  lateral  margins  somewhat  rounded;  considerably  wider 
than  long  and  with  caudal  margin  almost  straight.     Lingula  relatively  large, 


"Extended  and  corrected  from  Tech.  Ser.  8,  Div.  Ent.,  U.  S.  Dept.  Agr.,  p.  32  (1890). 
*  In   the  description   of   the  waxy  secretion,   as   originally   given    (1.   c),   this  was  de- 
BCribed    as   follows  : 

'•There   is  a   profuse  dorsal   exudation :    Vint,   a    rather  short,   downward-curving  fringe 

of  pearly  white  wax,  ail  around,  arising  from  just  within  margin  ami  curling  outward 
and  downward  over  margin   to  near  surface  of  leaf.     This  fringe  is  hardly  continuous 

hut    is    more    or    less   split    apart    into    ribbOM    or    hands.      Second,    more    dorsally    curving 
columns.     These  occur   in   a   triangle,  one  on  each  side  and  one  at  end.      These  columns  of 

while  wax  are  about  as  blgb  as  pupa-case  is  wide.     The  pupa-case  is  almost  ohseured  by 
this  exudation!  when   slewed   from  above." 

irdlng  bo  Doctor  Morrill's  observations  the  lecretlon,  as  above  described,  is  abnor- 
mal to  this  specie  and  Is  due  to  the  effect  of  parasitism.  Of  many  specimens  examined 
hy  him.  Showing  the  secretion  of  this  character,  all  were  found  to  he  parasit  i/.ed  ;  and,  on 
the  other    hand,    this    type    of   secretion    wai    never    found    on    pupa  cases    not    attacked    by 

parasites.    The  normal  secretion  therefore  is  as  described  in  the  text. 
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particularly  (list. illy,  where  it  becomes  broadlj   spa  tula  te;  longer  than  orifice, 

and  bearing  distally  two  pairs  of  seta?.     Abdominal  segments  lerately  dls- 

tiuct.    Rudimentary  feet  and  antenna?  very  evident. 

Adult. — Body  of  living  specimens  buff  or  pinkish  in  color,  marked  with  white 
Wings  whitish,  but  clouded  with  dusky.  These  are  held  almost  fiat  along  the 
dorsum,  and  do  not  meet  along  the  middle  line.  A  copious  amount  of  flocculenl 
white  wax  is  secreted,  which  becomes  scattered  over  the  leaf  surface,  the  slug- 
gish adults  resting  in  little  depressions  here  and  there  in  the  waxy  covering. 
Antennae  peculiar  and  apparently  of  but  four  joints,  due  to  the  evident  coales- 
cence into  two  joints  of  the  ringed  segments  3  to  7.  In  the  forewing  there  is  a 
single  vein,  as  in  Aleyrodes,  with  a  rudimentary  branch  or  fold  near  basal  iifth 
and  a  very  obscure  rudimentary  vein  at  very  base  of  wing.  Hind  wings  with 
but  a  single  vein.  Genitalia  in  male  forcipate,  penis  bifurcate.  Claws  long  and 
slender,  with  central  spinous  process.  In  female,  length  of  body,  0.8  to  0.9  mm. ; 
length  of  forewing,  0.8  to  0.9  mm. ;  width  of  forewing,  0.3  to  0.38  mm. ;  length 
of  antenna,  0.38  to  0.45  mm. ;  length  of  hind  tibia,  0.25  to  0.3  mm.  Male  pro- 
portionately smaller. 

Food  plants. — Orange,  Persea  carolinensis,  persimmon  (?),  avocado  pear.  On 
orange  this  insect  infests  the  older  leaves,  rarely  or  never  occurring  on  the  new 
growth  as  is  the  case  with  Aleyrodes  eitri. 

Doctor  Howard  has  given  to  the  parasite  of  this  species,  reared  by  Doctor 
Morrill,  the  manuscript  name  Encarsia  variegatus. 

Type. — No.  14775,  U.  S.  National  Museum. 

Paraleyrodes  urichii  n.  sp. 

(PL  XXXI,  figs.  1-10.) 

Received  May  25,  1911,  from  Dr.  F.  W.  Urich,  Trinidad.  The  host 
is  a  species  of  Pithecolobiam,  and  there  were  also  present  on_the 
leaves  two  undescribed  species  of  Aleyrodes.  P.  urichii  differs  from 
persece  in  its  larger  size  and  in  having  clear  white  wings,  whereas  in 
the  latter  species  these  are  clouded. 

DESCRIPTION. 

Pupa  case. — About  0.73  mm.  long  by  0.51  mm.  wide;  regularly 
elliptical  in  outline.  (PI.  XXXI,  fig.  2).  As  seen  on  leaf  under 
hand  lens  (parasitized  specimens  only  are  available),  the  dorsum  is 
quite  convex,  and  the  case  is  prominently  raised  from  the  leaf  by  a 
vertical  fringe  all  around  of  white  wrax.  Dorsum  of  case  covered  by 
a  layer  of  dirty  white  w^ax,  through  wThich  the  compound  wax  pores 
and  body  segments  may  be  fairly  discerned.  From  the  compound 
wax  pores  are  produced  the  usual  brittle  wTax  rods,  though  this  type 
of  secretion  in  the  present  species  is  evidently  meager.  From  the 
margin  of  case  all  around  is  a  fringe  of  white  wax  more  or  less 
broken  up  into  bands  or  ribbons,  extending  outward  and  downward, 
nearly  or  quite  touching  the  surface  of  the  leaf. 

Under  the  microscope  the  color  of  the  nonparasitized  individual  is 
yellow.  The  empty  case  is  colorless.  Parasitized  specimens  appear 
darker. 
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Within  the  margin  of  dorsum  of  case  all  around  is  a  series  of 
spines,  12  or  13  on  each  side.  Margin  faintly  crenulate  (PI.  XXXI, 
fig.  5)  though  the  marginal  wax  tubes  are  very  obscure.  On  the 
dorsum  are  seven  pairs  of  compound  wax  pores — one  pair  at  cephalic 
end  of  case  and  six  pairs  on  abdominal  region.  The  two  cephalic 
pairs  of  the  abdominal  series  are  about  one-half  the  size  of  the  others 
and  nearer  the  median  line;  in  these  pores  the  cup  is  short,  reaching 
scarcely  above  derm  of  case.  The  spinnerets  occur  in  a  circle  at  base 
of  cup,  and  are  not  vertically  extended  into  tubes  as  in  many  species 
of  Aleurodicus.  The  central  process  is  well  developed  and  is  broken 
up  into* some  8  or  10  separate  rods  (fig.  4).  Mesad  of  each  of  the  first 
and  second  pairs  of  abdominal  wax  pores  is  a  group  on  each  side  of 
simple  wax  pores.  Cephalad  of  each  of  the  pores  of  the  first  pair  of 
abdominal  wax  pores  is  an  indistinctly  stellate  structure.  These 
simple  pores  and  stellate  structure  are  discernible  only  in  the  colorless 
empty  case. 

Vasiform  orifice  (PI.  XXXT,  fig.  3)  broadly  cordate,  about  as 
broad  as  long.  Operculum  about  one-half  length  of  orifice,  broadly 
convex  on  caudal  margin,  the  sides  rounded.  Lingula  large,  spatu- 
late,  partly  exserted,  bearing  distally  two  pairs  of  spines,  and 
minutely  setose.  On  ventral  surface  rudimentary  feet  and  antennae 
very  evident. 

Adult  female. — Body  about  0.85  mm.  long.  Color  yellow;  legs 
and  antennae  paler;  wings  white,  unmarked  (PL  XXXI,  figs.  6,  7). 
Forewing  about  0.8  mm.  long  by  0.33  mm.  wide ;  rudimentary  media 
arising  from  Ks  about  basal  one-sixth  of  length  of  wing.  Length 
of  hind  tibia  0.3  mm. ;  tarsal  joints  of  hind  legs  subequal  in  length, 
together  measuring  about  0.17  mm.  Antenna?  (PL  XXXI,  fig.  9) 
four-jointed,  about  0.46  mm.  long,  joint  III  considerably  exceeding 
joint  IV  in  length.  Claws  (PL  XXXI,  fig.  10)  long,  slender,  with 
spinous  paronychium. 

Male. — Not  seen. 

Type. — No.  1477G,  U.  S.  National  Museum.  Described  from  sev- 
eral parasitized  pupae  on  leaves,  numerous  normal  and  parasitized 
pupa;  in  balsam  mounts.,  and  several  adult  females  in  balsam  mounts. 

III.    Subfamily  Ai.kvhodin.t. 

In  the  members  of  this  subfamily  the  media  of  the  forewing  is 
lost,  but  the  cubitus  is  retained  as  a  distind  vein  in  most  genera. 
The  radial  sector  forms  the  main  vein  of  the  wing,  ami  radius  ,  may 
or  may  not  be  present.  No  compound  pores  are  present  in  the  pupa 
case,  and  the  paronychium  is  broad  and  hairy. 

Cl  \i  i:.\    <>l      I  ill      All  YKUMN   K. 

\.    Ptoewlag  wiiii  radlnsi,  radial  nctor,  sad  cubital  present AlettroeMton. 

B.      ITorewlng   with   only   radial   BOCtOT  ami   CUbltUf   prOtOOf Mcitnxlcs. 

< '.      Porewlnf  with  only  radial  sector  present \  tontasLc  Ilia. 
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Plate  XXX. 


Paraleyrodes  PERSE/E. 


Fig.  1.— Pupa  case.  Fie.  2.— Vasiform  orifice  of  pupa  case.  Fig.  3.— Compound  wax  pore  of 
pupa.  Fig.  4.-Forewing  of  adult.  Fig.  5.-Margin  of  forewmgv  Fig.  6 -Head  of  adult. 
Fig.  7.— Antenna.     Fig.  8.— Male  genitalia.    Fig. 


-Foot  of  adult.    (Original.) 
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Paraleyrodes  urichii. 


Fig.  i      Egg.    Fig.  2.     Pupa  c 
Compound  wax  pore  ol  pupa  case.    Fig 
adult.    Fig.  7.    Costal  margin  of  forewing 
Antenna  of  adult.    (<  Original.) 


Fig.  3.    \asiioi  in  orifice  of  pupa  case.    Fig.  4. 
Margin  of  case.    Fig.  6.     Forewing  ol 


i  Bead  of  adult.    Fig.  9. 
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Aleurochiton  aceris. 

Fig.  l.-Vasiform  orifice  of  pupa  case.  Fig.  2-Margin  of :  case ..Fig.  ^Vasiform 
orifice  of  adult.  Fig.  4.-Wings  of  adult.  Fig  o.-Female  genitalia.  Fig.  6.-Male 
genitalia.     Fig.  7.— Claw.    (Redrawn  from  lullgren.) 
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Genus  ALEUROCHITON  Tullgren. 

Forewing  with  radius^  the  radial  sector,  and  the  cubitus  retained ; 
vertex  rounded;  antenna?  of  seven  segments,  of  which  the  third  is  Hie- 
longest;  claspers  of  male  of  medium  length  and  thickness;  paro- 
nychium  very  large  and  hairy.  Pupa  case  with  no  compound  pores, 
but  the  dorsum  crowded  with  simple  ones.  Lingula  of  vasiform 
orifice  short,  setose,  and  included;  orifice  surrounded  by  a  differen- 
tiated area. 

Type,  aceris  Geoifroy. 

This  genus  is  the  most  primitive  in  the  Aleyrodinse,  and  from  it  no 
doubt  Aleyrodes  arose  by  the  reduction  of  radius  v  It  contains  only 
two  species,  which  may  be  separated  as  follows: 

Species  of  the  Genus  Aleurochiton. 

A.  Paronychium  in  adult  spatulate;  vasiform  orifice  of  pupa  case  large  and  sub- 

rectangular  in  outline aceris. 

B.  Paronychium  in  adult  long,  blade-like,  and  hairy;  vasiform  orifice  of  pupa 

case  subcordate  in  outline forbesii. 

Aleurochiton  aceris  (Geoffroy). 

(PL  XXXII,  figs.  1-6.) 

Chermes  aceris  ovatus  Geoffroy,  Hist.  Abr.  des  Insectes,  p.  509  (1764). 
Aleurodes  aceris  Barensprung,  Zeitschrift  f.  Zool.,  p.  176  (1849). 
Aleurochiton  aceris  Tullgren,  Ark.  f.  Zool.,  Bd.  3.  No.  26,  p.  15  (1907). 

ORIGINAL  DESCRIPTION. 

Cette  petite  espece  est  assez  aplatie  &  ovale.  Elle  est  d'un  brun  clair,  &  a 
dans  son  milieu  une  bande  longitudinale  brune  foncee,  aux  deux  cotes  de  la- 
quelle  sont  des  bandes  de  couleur  blanche  cendree.  Elle  se  trouve  sur  les 
feuilles  de  l'erable  du  cote  du  revers  de  la  feuille. 

Tullgren's  description  is  the  only  complete  one  for  this  species 
that  has  appeared,  and  we  quote  it  in  full : 

IMAGO. 

Farbenzcichnung. — Die  Exemplare,  die  dieser  Untersnchung  zu  Grunde  liegen, 
waren  ein  und  halbes  Jahr  in  Alkohol  aufbewahrt.  Sie  sind  alle  einfarbig  gelb, 
aber  an  der  Spitze  des  Rostrums  braunschwarz.  Die  Augen  sind  schwarzrot 
und  die  Fliigel  einfarbig  weiss. 

Morphologische  Merkmale — Weibchen. — Lange  1.79  mm.  Kopf  ohne  Mittel- 
furche,  von  der  Seite  gesehen  1£  mal  so  lang  als  breit.  Augen  lang  und  schmal 
nierenformig,  ungeteilt.  Punktauge  gross  und  deutlich,  tangiert  fast  den  Ober- 
rand  des  Auges. 

Die  Antennen  sind  kiirzer  als  Kopf  und  Thorax  zusammengelegt.  Das  zweite 
Glied  ist  breit  birnformig,  langer  als  das  halbe  dritte  Glied.  Dies  ist  0.241  mm. 
lang;  larger  als  die  folgenden  zusammen.  Glied  IV  0.048  mm.,  V  0.075  mm.. 
VI  0.058  mm.  und  VII  0.051  mm.  lang.    Die  Glieder  III-VII  sind  alle  fein  quer- 
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unzelig  nnd  knrz  behaart.  Das  siebente  Glied  an  der  Spitze  uiit  einein  feinen, 
ziemlich  la ngen  Borstehen.     Die  Glieder  III,  V-VII,  init  kleinen  Geruchsorgaiien. 

Rostrum  3-gliederig.  Das  dritte  Glied  doppelt  so  lang  nud  em  wenig  schmiiler 
als  das  zweite.     Alle  Glieder  fein  behaart  und  mit  einzelnen  kurzeu  Borstehen. 

Scutellnm  triangelformig,  mit  Liingsfnrehe. 

Die  Beine  sind  ziemlich  lang.  Tibia  I,  0.46  mm.,  II,  0.53  mm.,  Ill,  0.75  mm. 
lang.  Metatarsus  I,  0.189  mm.,  II.  0.172  mm.,  Ill,  0.214  mm.  lang.  Die  Glieder 
besonders  fein  behaart  und  mit  mehr  oder  weniger  distinkt  reihenformig  geord- 
neten  Stacheln.  Tibia  III  wie  bei  Al.  proletella,  fragarics  u.  s.  w.  Klauen  2, 
kurz  und  so  lang  wie  das  Apikalborstehen  des  Tarsus.  Das  Paronychium  gross, 
blatt-  oder  spatenforniig  erweitert,  fast  doppelt  so  lang  als  die  Klauen. 

Fliigel  wie  bei  Al.  proletella  gerandet.  Lange  2.2  mm.,  Breite  1.1  mm.  Die 
Mittelrippe  Gleich  hinter  der  Mitte  gegabelt.  Die  Rippenzweige  erreichen  den 
Fliigelrand.  Die  Submedianrippe  lang  und  fein.  Die  Mittelrippe  der  Hinter- 
fliigel  vollkommen  einfach. 

Abdomen  gross,  oval.  Die  vier  Ventralplatten  feiner  retikuliert  als  bei  z. 
B.  Al.  proletella.  Das  Operculum  der  Analoffnung  ebenso  lang  wie  breit,  am 
Hinterrande  ausgerandet;  die  Lingula  von  der  Lange  des  Operculums.  Die 
Genitalanhiinge  scharf  zugespitzt. 

Mdnncheti. — Die  Analoffnung  kleiner  mit  langerem.  sohmalerein  und  mehr 
ausgerandetem  Operculum.  Der  Penis  ist  nur  wenig  aufgebogen.  Die  Genital- 
anhiinge schwacher  gebogen,  am  Ende  klauenformig  zugespitzt  und  unter  der 
Spitze  mit  einem  kleinen,  scharfen  Zahn.  Die  Spitze  triigt  einige  lange 
Borstehen. 

Das  Puparium  gewolbt,  eiformig,  am  Vorderrande  quer  and  am  Hinterrande 
ein  wenig  ausgerandet.  Die  Riickenseite  ist  fast  vollstandig  von  einer  weissen 
Wachskruste  bekleidet.  Nur  die  Analoffnung  und  zwei  Flecken  vorn  sind 
immer  nackt.  In  der  Kruste  sind  auch  feine  Risse,  die  die  Segmentgrenzen 
mehr  oder  weniger  markieren.  Wird  die  Kruste  weggenommen,  ist  das 
Puparium  braun,  fein  kornig  und  von  einer  unregelmassigen,  netzfeirmigen 
Struktur,  die  von  feinen,  eingedruckten  Linien  vevursacht  wird.  Die  Segment- 
grenzen sind  nur  llings  der  Mitte  der  Dorsalseite  deutlich.  Der  Rand  ist 
krenuliert.  Langere  und  grobere  Borstehen  fehlen  vollstandig.  Dagegen  sind 
elne  Menge  von  kurzen  und  feinen  Haaren  liber  die  ganzen  RfLckenfl&ebe 
ausgestreut.  Die  Analoffnung  liegt  in  einer  langgestreckten,  fast  triaiiirel- 
formigen  Vertiefung.  Das  Operculum,  das  ziemlich  stark  gewolbt  ist,  ist 
ungefahr  quadr.itisch.  Die  Lingula,  die  nur  wenig  sichtbar  ist,  ist  an  der 
Spitze  breiter  und  mit  feinen  Zahnen  bewaffnet.  Ihr  fehlen  vollstandig  die 
langen  fiir  die  Aleurodes  Arten  charackteristischen  Borsteu.  Liinge  c.  1.7  mm., 
Breite  c.  1.3  mm. 

BSntwickelte  Tiere  babe  ich  bei  Sliifringe  in  der  Provinz  Ostergotkind 
gefunden  (2,  VI;  1905);  Puparia  waivn  auf  Aliornbliittern  auf  dem  Kxperi- 
mentalfelde  \n-\  Btockbolm  Behr  allgemeln  (Not.  L900). 

I'l'iMiislation.] 
tMAGO. 

Color. — The  specimens  which  are  hero  described  had  heen  preserved 
in   alcohol    for  about    a   year  and   a   half.     Their  color  is  entirely  a 

uniform  yellow.    The  end  of  the  rostrum  is  brownish  black.    The 

compound  eyes  are  blackish  red,  and  the  win^s  are  of  a  uniform 

white  color. 
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Morphological  characteristics — Female. — Length  1.79  mm.  Head 
without  median  suture;  viewed  from  the  side,  one  and  one-half  times 
as  long  as  wide.  Compound  eyes  long  and  reniform,  not  divided. 
Ocellus  large  and  distinct,  very  nearly  touching  the  upper  margin  of 
the  compound  eye. 

The  antennae  are  shorter  than  the  combined  length  of  head  and 
thorax.  The  second  joint  is  broadly  pyriform  in  shape;  it  exceeds 
in  length  the  half  of  the  third  joint.  The  length  of  the  third  joint  is 
0.241  mm.,  longer  than  all  the  succeeding  joints  combined.  Joint  IV 
0.048  mm.;  joint  V  0.75  mm.;  joint  VI  0.058  mm.;  joint  VII  0.051 
mm.  in  length.  Joints  III-VII  are  all  provided  with  fine  crosswise 
wrinkles  and  with  short  hairs.  The  seventh  joint  is  provided  at  its 
terminus  with  fine  bristles  that  are  rather  long.  Joints  III,  V-VII 
have  small  sensory  organs. 

Kostrum  three- jointed.  The  third  joint  twice  as  long  and  a  little 
more  contracted  than  the  second.  All  the  joints  provided  with  fine 
hairs  and  with  short  scattered  bristles. 

Scutellum  triangular,  provided  with  a  longitudinal  suture. 

The  legs  are  rather  long.  Tibia :  Joint  I  0.46  mm. ;  II  0.53  mm. ; 
III  0.75  mm.  in  length.  Metatarsus:  Joint  I  0.189  mm.;  II  0.172 
mm.;  Ill  0.214  mm.  in  length.  The  joints  provided  with  very  fine 
hairs  and  with  spines  that  are  more  or  less  distinctly  arranged  in 
rows.  Third  joint  of  the  tibia  more  or  less  like  that  in  Aleurodes 
proletella,  fragaria,  etc.;  it  has  two  claws,  short  and  of  the  same 
length  as  the  apical  bristles  of  tlie  tarsus.  The  paronychium  is  large, 
extended  in  spatulate  or  foliate  shape,  almost  tavice  as  long  as  the 
claws. 

Wing  bordered  as  in  Al.  proletella.  Length  2.2  mm.  Width  1.1 
mm.  The  middle  vein  forked  behind  the  middle.  The  main  branch 
reaches  the  wing  border.  The  submedian  vein  is  long  and  delicate. 
The  middle  vein  of  the  hind  wing  is  unbranched. 

Abdomen  large,  oval.  The  four  ventral  plates  more  finely  reticu- 
lated than  in  Aleurodes  proletella.  The  operculum  of  the  anal  aper- 
ture is  as  long  as  it  is  wide ;  its  posterior  margin  sinuate.  The  lingula 
as  long  as  the  operculum.     The  genital  appendages  sharply  pointed. 

Male. — The  anal  aperture  is  smaller,  the  operculum  is  longer, 
more  contracted,  and  more  strongly  sinuate.  The  penis  is  only 
slightly  bent  upward.  The  genital  appendages  are  not  so  decidedly 
curved;  their  terminus  is  pointed  with  shape  of  a  claw,  and  below 
the  end  there  is  a  small  sharp  tooth.  The  terminus  is  provided  with 
a  few  long  bristles. 

The  puparium  is  arched,  oval,  slightly  sinuate  at  the  posterior 
margin,  and  also  sinuate  across  the  anterior  margin.  The  dorsal 
side  is  almost  completely  covered  with  a  white  waxy  crust.  '  Only 
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the  anal  aperture  and  two  spots  near  the  anterior  margin  are  always 
naked.  There  are  fine  rents  in  the  waxy  crust,  which  more  or  less 
define  the  limits  of  the  segments.  If  the  crust  is  removed,  the 
puparium  appears  brown,  fine  grained,  and  of  an  irregular  reticu- 
lated structure,  which  is  caused  by  fine  lines  that  are  impressed  on 
the  body.  The  limits  of  the  segments  are  distinguishable  only  along 
the  middle  of  the  dorsal  side.  The  margin  is  crenulate.  There  are 
no  long  and  robust  bristles  present.  On  the  other  hand,  there  is  a 
great  number  of  short  fine  hairs  scattered  over  the  whole  surface  of 
the  dorsum.  The  anal  aperture  lies  in  a  long,  extended,  almost  tri- 
angular pit.  The  operculum  is  strongly  arched  and  approximately 
rectangular.  The  lingula  is  scarcely  visible,  broadening  out  at  the 
end,  and  provided  with  fine  teeth.  The  long  bristles  which  are  char- 
acteristic of  the  various  species  of  Aleurodidee  are  entirely  wanting 
in  this  case.  Length  approximately  1.7  mm.,  width  about  1.3  mm. 
I  have  found  adult  specimens  of  this  insect  at  Slafringe  in  the 
Province  of  Ostergotland,  Sweden  (June  2,  1005).  Puparia  were 
very  common  on  the  'laple  leaves  of  the  experimental  field  near 
Stockholm  (Nov.,  1906). 

Aleurochiton  forbesii  (Ashmead). 

(PI.  XXXIII,  figs.  1-9.) 

Aleurodes  aceris  Forbes,  14th  Kept.  111.  State  Ent,  p.  110  (1884)  ;  Bui.  45. 
U.  S.  Nat.  Mus.,  p.  294    (1893). 

ORIGINAL  DESCRIPTION. 

I  have  noticed  for  several  years,  a  peculiar  bark  louse  upon  the  leaves  of 
the  maple,  but  have  not  bred  it  until  the  present  year.  The  fully  developed 
pupal  scale  is  oval  in  general  outline,  somewhat  lyrate,  broadest  posteriorly, 
contracted  in  front  of  the  middle.  Margins  entire,  surface  densely  granu- 
lated. The  color  is  chocolate,  mottled  with  white,  the  white  varying  in  amount 
and  tending  to  form  three  transverse  bands.  The  central  segmented  area  is 
usually  irregularly  mottled  with  white,  and  a  quadrate  pal  eh.  Including  the 
vent,  is  almost  always  brown;  but,  otherwise,  the  color  may  vary  from  nearly 
uniform  brown  to  almost  white.  Outline  sometimes  slightly  emarginate 
ii«'tly.  Length,  .095  of  an  inch;  greatest  width,  .045:  width  at  anterior 
fourth.  .086. 

The  Imago  is  pale  yellow  throughout;  lej,rs  and  abdomen  pale;  wings  milky 
white;  rostrum  black  at  the  extreme  Up;  veins  yellowish:  firs!  joinl  of  the 
antennae  scarcely  longer  than  wide,  the  remaining  joints  Aliform,  the  second 

nearly  as  long  as  the  four  following  and  about   four  times  as  Long  SB  the  tirst. 
the   fourth   longer  than  the  third,  the  third  and  fifth  about  equal,  the  sixth 
fusiform. 
At  Tamaroa,  Id  southern  Illinois,  soft  maple  trees  were  found  badly  Infested 

by  this  hurl;  louse,  hut  ds. -where  it  h:is  occurred  in  only  trivial  numbers.     There 

are  apparently  two  broods  of  this  species  m  a  year,  scales  collected  in  August, 
188.'!,  emerging  April  i<>  to  up  iss-i,  and  others,  collected  during  the  present 
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summer,  emerging  August  4.  From  these  larvae  several  hymenopterouf  paraeitet 
belonging  to  the  genus  Elaptus  escaped  September  6,  the  species  of  which  is  ap- 
parently new. 

ElaptitA  aleurodis,  n.  s.  Plate  XI,  fig.  G.  Female  Length  .<<:;  of  an  inch;  the 
head  .005  Inch;  front  wings  .032  of  an  inch  long  and  .00]  Inch  wide;  posterior 
wings  .00o2  inch  wide  at  the  widest  point;  antenna  as  long  as  the  head  and 
whole  body:  scape  stout,  arcuate,  rising  to  the  lop  of  the  head,  about  ;is  long 
as  the  three  following  joints,  nearly  smooth,  as  is  also  the  second  joint  ;  re- 
maining joints  densely  pilose;  the  club  not  jointed,  as  long  as  the  three  joints 
preceding;  first  joint  obconic,  second  about  the  same  length  but  narrower.  Color 
black,  surface  shining,  abdomen  alutaceous,  head  and  thorax  punctured,  antennae 
yellow,  legs  entirely  yellow,  femora  and  tibiae  of  the  middle  and  posterior  legs 
black,  their  tarsi  yellow. 

Described  from  three  specimens  bred  from  Aleurodes  acetic. 

In  1893,  Dr.  W.  H.  Ashmead  pointed  out  (Bui.  45,  U.  S.  Nat.  Mus.,' 
p.  294)  that  Forbes's  name  was  preoccupied  by  aceris  Geoffroy,  a 
European  species,  and  proposed  for  this  species  the  name  forbesii. 

In  his  excellent  paper  "  Uber  einige  Arten  der  Familia  Aleurodida? " 
(Arkiv  fur  Zoologi,  Bd.  3,  No.  26,  p.  lo,  1907),  Dr.  Tullgren  has 
shown  that  the  European  species  {aceris  Geoffroy)  really  represents 
a  new  genus,  for  which  he  proposed  the  name  Aleurochiton.  The 
general  similarity  of  the  pupa  case  of  forbesii  to  that  of  aceris  sug- 
gested that  the  two  forms  were  closely  related  if  not  identical,  which 
supposition  was  the  more  strengthened  for  the  reason  that  they  have 
similar  food  plants.  Although  forbesii  is  fairly  common  on  maple 
in  the  eastern  United  States,  it  is  only  recently  that  we  have  had 
opportunity  to  examine  the  adults  of  this  insect.  During  the  summer 
of  1910,  Dr.  C.  W.  Hooker  secured  the  adults  in  some  numbers  at 
Cranmoor,  Wis.,  and  also  the  following  season,  at  Vienna,  Ya.  Our 
species  proves  to  belong  to  Aleurochiton,  but  appears  to  be  distinct 
from  aceris  Geoffroy,  as  will  be  seen  from  the  description  which  fol- 
lows: 

Aleurochiton  forbesii  is  fairly  common  on  Acer  ,rubrum.  A.  sac- 
charinum,  and  A.  dasycarpum,  ranging  from  Georgia  to  Xew  York, 
north  into  Canada  and  west  to  Wisconsin,  Illinois,  and  Missouri.  So 
far  as  we  are  aware  the  insect  has  never  been  so  abundant  as  to  cause 
injury  to  its  host  plants.  The  European  member  of  the  genus,  how- 
ever, has  recently  attracted  attention  by  its  injuries  as  shown  by  Mr. 
Max  Wolf  in  a  lengthy  article  "  Ein  Beitrag  zur  Kentniss  von 
Aleurochition  aceris  Geoffroy,"  etc.,  in  "  Centrallblatt  fur  Bakter, 
Parasiten  Kunde,  U.  Infektions  Krankheiten,  Bd.  26,  April,  Zweite 
Abteilung,  1910,  page  643. 

DESCRIPTIVE   REMARKS. 

Egg. — Length  about  0.24  mm.  exclusive  of  stalk.  Fusiform  in 
shape,  not  quite  one-third  as  wide  as  long;  stalk  about  one-fourth 
length  of  egg.     Color  white,  without  markings,  though  the  globu- 
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lar  contents  are  plainly  visible:    stalk  dark  brown,  attached  a  little 
to  one  side. 

Pupa  case. — Size  about  1.45  by  1  mm.;  seen  from  above  ovoid  in 
outline,  narrower  cephalad,  the  dorsum  almost  flat ;  vasif  orm  orifice 
depressed.  Case  raised  on  a  relatively  high  vertical  fringe  of  dirt}' 
white  wax,  which  varies  in  height  according  to  age,  in  mature  speci- 
mens reaching  as  high  as  two-thirds  diameter  of  case  (PI.  XXXIII, 
figs.  2  and  6).  Dorsum  covered  with  a  plate  of  dirty  white  wax  of 
a  granular  structure,  the  vasiform  orifice  being  naked  and  the  body 
segments  more  or  less  evident.  There  is  a  shallow  and  broad  longi- 
tudinal depression  in  the  wax  plate,  with  an  evident  central  keel. 
Denuded  of  wax  plate,  and  examined  under  microscope,  the  outer 
third  of  dorsum  all  around  is  seen  to  be  of  a  coarsely  granular  struc- 
ture, which  is  absent  on  the  more  central  dorsal  disk.  (PL  XXXIII, 
fig.  4.)  The  granular  structures  or  markings  in  the  derm  vary 
greatly  in  size  and  outline,  and  are  apparently  wax-secreting  in 
function.  Margin  of  case  Meflexed  (PI.  XXXIII,  fig.  5),  ending  in 
a  rim  all  around  of  large  wax  tubes,  which  may  be  seen  through 
the  derm  above ;  apparent  margin  of  case  crenulate,  due  to  granula- 
tions above  mentioned;  on  caudal  margin  there  are  three  pairs  of 
spines  of  which  the  central  pair  is  strongest ;  color  variable.  Mature 
specimens  in  the  fall  are  generally  dark  brown  and  blackish,  with 
large,  irregular,  semitransparent  spots  in  the  derm,  usually  three  on 
caudal  end,  three  on  cephalic  end,  and  one  on  each  side.  There  is 
also  usually  a  similar  spot  just  cephalad  of  vasiform  orifice,  and  one 
on  the  first  and  second  abdominal  segments  near  median  line.  In 
the  latitude  of  Washington,  and  probabty  elsewhere,  there  are  two 
broods  of  pupae  each  season;  the  insect  winters  in  the  pupal  condi- 
tion on  the  fallen  leaves.  Pupae  of  the  first  or  early  summer  brood- 
are  almost  colorless  and  do  not  show  the  dark  coloration  above 
mentioned. 

Vasiform  orifice  (PI.  XXXIII,  fig.  3)  small,  cordate,  not  quite 
as  wide  as  long;  sides  and  caudal  margin  rounded;  lingula  not  ox- 
tended  beyond  orifice,  spatulate,  the  basal  portion  unusually  thick 
and  stout,  minutely  setose,  and  bearing  distally  a  pair  of  spines. 
Extending  caudad  to  margin  of  case  from  orifice  is  a  broad  and 
widening  depression  or  furrow.  On  ventral  surface  the  stubby, 
rudimentary  legs  are  easily  discernible;  they  are  two-jointed,  disk- 
like at  tips. 

Adult  {female).— Length  about  1.5  mm.;  length  of  forewing  (PI. 
XXX III.  fig.  7)  1.7  mm.;  width  0.8  to  0.0  mm.;  length  of  hind  tibia 
0.66  mm.;  length  of  basal  tarsal  joint  0.15  mm.:  length  of  distal  tarsal 
joint  0.107  nun.:  :infenn:i  (fig.  8)  0.42  nun.  long;  third  joint  0.16mm. 
long;  joints  IV  to  VII  inclusive  0.2  mm.  in  length;  joint  II  subpyri- 
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Plate  XXXIII. 


Aleurochiton  forbesii. 


Fig.  1.— Egg.  Fig.  2.— Pupa  case.  Fig.  3.— Vasiform  orifice  of  pupa  case.  Fig.  4.— 
Margin  of  case  and  edge  of  dorsum.  Fig.  5.— Margin  of  case,  ventral  view.  Fig. J 5.- 
Pupa  case,  showing  box-like  nature.  Fig.  7.— Forewing  of  adult.  Fig.  8.— Antenna. 
Fig.  9.— Foot  of  adult.    Fig.  10.— Male  genitalia.    (Original.) 
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Plate  XXXIV. 


Neomaskellia  comata. 

b,  dorsal  view.     Fig.  2.    Same,  ventral  view.     Fig.  3.— Vasiform 
orifice  oi  pupa  ea  e.    1  "       in  of  pupa  ca  se.     Fig.  5.     Larva.     I 

ring  of  adult.    Fig.  7.    Costal  margin  oi forewing.     Fig.  8.    Male  genitalia. 

n  ii. 


GENUS    NEOMASKELLIA.  «.)  1 

form;  joints  III  to  VII  slender,  numerously  ringed;  joints  IV  and 
VI,  and  V  and  VII  subequal  in  length;  compound  eyes  reniform; 
large  ocellus  almost  touching  the  compound  eye  near  its  upper 
margin. 

General  color  of  body  yellow;  legs  and  antennae  paler;  wings 
white,  unmarked;  venation  typical  for  Aleurochiton ;  abdomen  of 
gravid  females  large,  distended  with  equally  developed  eggs,  as 
many  as  50  having  been  counted  in  one  instance. 

The  so-called  paronychium  (PL  XXXIII,  fig  9)  is  blade-like,  con- 
siderably longer  than  claws,  and  fringed  on  lower  edge  with  hairs. 
In  aceris  this  structure  is  spatulate  and  almost  twice  length  of  claws. 

Adult  {mole). — A  single  specimen  only  of  this  sex  is  at  hand ;  gen- 
eral structure  as  in  female;  genitalia  forcipate  (PI.  XXXIII,  fig. 
10),  the  valves  rather  short  and  stout,  strongly  curved  at  tip;  penis 
enlarged  at  base  and  strongly  curved. 

Described  from  numerous  pupae  on  leaves,  and  pupa?,  adult  females, 
and  one  male  in  balsam  mounts. 

Genus  ALEYRODES  Latreille. 

Forewing  with  radial  sector  and  cubitus  retained  and  a  very  small 
rudiment  of  the  media  rarely  present  (PI.  I,  fig.  11) ;  antennas  varia- 
able,  of  seven  segments,  sometimes  the  third  longest,  sometimes  the 
seventh ;  vertex  rounded ;  paronychium,  of  moderate  length  and  hairy ; 
claspers  of  the  male  usually  short  and  thick.  Pupa  case  with  no 
compound  pores,  but  with  or  without  simple  pores  variously  ar- 
ranged; orifice  variable,  showing  several  different  types. 

Type,  proletella  Linne.  This  genus  is  the  original  one  and  upon  it 
the  family  was  erected.  At  present  a  great  variety  of  forms  are  here 
included  which,  when  carefully  studied,  will  no  doubt,  as  previously 
mentioned,  necessitate  the  breaking  up  of  the  genus. 

Genus  NEOMASKELLIA  n.  gen. 

Forewing  with  radial  sector  only  present;  antenna?  of  seven  seg- 
ments, of  which  the  third  is  the  longest;  claspers  of  the  male  short, 
very  hairy,  and  psyllid-like.  Pupa  case  without  compound  wax  pores 
and  apparently  few  simple  ones,  but  with  numerous  prominent  spines; 
vasiform  orifice  of  pupa  case  short,  broad,  and  included. 
.    Type,  comata  Maskell. 

This  genus  is  erected  to  include  a  species  with  the  most  reduced 
wing  venation  known  in  the  family  and  with  the  claspers  of  male 
somewhat  more  primitive  than  the  usual  type.    It  would  appear  to  be 
an  early  offshoot  from  the  Aleurochiton  branch. 
61201°— 13 7 
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Neomaskellia  comata  (Maskell). 
(PI.  XXXIV.  figs.  1-8.) 

Alcurodes  comata  Maskell,  Trans.  New  Zealand  Inst.,  vol.  28,  p.  426  (1895). 

Among  Maskeir.s  types  are  examples  of  the  species  described  by 

him  as  Aleurodes  comata,.     In  examining  these  we  find  the  species 

very  different  from  other  Aleyrodes  and  therefore  describe  and  figure 

it  in  this  connection.    Maskell's  original  description  is  as  follow^ : 

ORIGINAL  DESCRIPTION. 

Eggs  yellowish-brown,  elliptical;  length  about  1/130  in.;  peduncle  rather 
short. 

Larva  yellow,  somewhat  thick,  nattish,  regularly  elliptical :  length  about 
1/55  in.  Dorsum  bearing  four  longish  fine  hairs,  of  which  two  are  on  the  ce- 
phalic region  and  two  close  to  the  vasiform  orifice.  Margin  entire,  not  thick- 
ened, bearing  a  row  of  rather  long,  strong  hairs,  sixteen  on  each  side,  and  two 
shorter  ones  at  the  abdominal  extremity.  Rudimentary  eyes  dark-red,  tuber- 
cular, may  be  made  out.  Vasiform  orifice  broad,  short,  subelliptical ;  operculum 
short,  transversely  divided;  lingula  obsolete. 

Pupa-case  yellow;  elliptical;  length  about  1/25  in.  The  dorsal  four  hairs 
as  in  the  larva,  and  there  is  usually  a  small  quantity  of  dorsal  white  meal. 
Abdominal  segments  indistinct.  Margin  with  wide  shallow  crenulations ;  mar- 
ginal hairs  as  in  the  larva.  Vasiform  orifice,  operculum,  and  lingula  as  in  the 
larva.  On  turning  over  the  pupa-case  the  rudimentary  feet,  antennae,  &c,  are 
clearly  visible. 

Adult  of  general  normal  form;  length  of  body  about  1/30  in.  Head  and 
thorax  dark-yellow.  Abdomen  lighter  yellow.  Genitalia  brown.  Wings  nar- 
row, grey;  nervure  straight;  the  basal  branch  very  short,  almost  obsolete;  mar- 
gins of  wings  minutely  serratulate,  each  serration  bearing  a  minute  spine;  on 
the  anterior  edge  of  the  hind  wing  are  four  very  fine  hairs.  The  fore-wing 
bears  four  faint  brownish  patches  difficult  to  distinguish  ;  they  form  almost  two 
transverse  bands,  but  do  not  seem  to  meet  at  the  nervure.  Genitalia  of  male 
and  female  normal;  each  arm  of  the  forceps  of  the  male  hems  a  few  short 
haii-s. 

Llah.  in  Fiji,  on  a  gramineous  plant  unknown  to  me.     My  specimens  were  sent 

by  Mr.  R.  L.  Holmes. 

"This  species  may  be  distinguished  by  the  marginal  and  dorsal  hairs  of  the 
larva  and  pupa.  Something  similar  may  he  seen  in  A.  citri,  Riley  and  Howard. 
as  figured  In  insect  Life.  1803,  p,  210,  but  that  species  has  four  cephalic  and 
four  posterior  long  dorsal  hairs;  its  wings  are  Immaculate,  and  the  adult  male 
,. Mkabic  tufts  of  wax  oh  the  abdomen;  the  serrations  of  the  wing 
margins  are  also  different. " 

DESCRIPTIVE  REMARKS. 

The  larva   (PL  XXXIV,  fig.  5)   is  sufficiently  characterized  by 

Maskell. 

I>Up.,  case,— Size  0.88  mm.  by  0.4  mm.    Elongate  oval,  with  at- 
tenuated cephalic  portion    (PL  XXXIV.  figs.  1,  2).     Edge  of  the 
■  deflezed   and   armed   with  sixteen   long  spines  and  two  pairs  of 
ill  cephalic  one...     Margin  Irregularly  crenulate  or  dentate  (PL 
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XXXIV,  fig.  4).  Dorsum  armed  with  four  pairs  of  very  long  spines, 
one  pair  on  cephalic  portion,  one  pair  inserted  before  the  vasiform 
orifice,  and  two  pairs  near  the  caudal  margin.  Yasiform  orifice 
elliptical  and  transverse.  Operculum  of  the  shape  indicated  in  Plate 
XXXI V,  figure  3,  its  greatest  width  being  0.03  mm.  The  exposed 
portion  of  the  lingula  is  short,  setose,  and  armed^with  two  pairs  of 
spines. 

Adult  male. — The  type  slides  of  this  species  are  dissections  and  of 
the  adults  only  the  wings  and  claspers  are  represented.  The  fore- 
wing  (PI.  XXXIV,  fig.  6)  is  0.68  mm.  long  and  0.24  mm.  wide,  and 
is  of  almost  an  equal  width  throughout.  The  radial  sector  only  is 
present,  and  it  is  irregularly  thickened.  Maskell  figures  another  vein 
in  the  wing,  but  in  the  types  it  does  not  exist  and  the  wing  is  also  of 
a  different  form  from  other  species  in  Aleyrodes.  The  costal  margin 
is  armed  with  curved  teeth  on  which  are  small  hairs  (PL.  XXXIV, 
fig.  T).  The  claspers  (PL  XXXIV,  fig.  8)  are  unique.  They  are 
short,  thick,  hairy,  and  psy  11  id-like.  The  penis  is  almost  equal  in 
length  to  the  claspers  and  slightly  curved. 
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